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PREFACE 

The Fourteenth Annual Traffic Conference at the University of Missouri 
was held May 16th and 17th, 1962, with 138 persons attending. The theme, 
"Traffic Control; Planning and Operation", was a timely topic due to the 
recent publication of the ''Manual of Traffic Control Devices for Streets 
and Highways" by the Bureau of Public Roads, and the enactment of Senate 
Bill 90 (commonly known as the point system) by the Missouri Legislature 
in 1961. Both of these documents were discussed at length. 

The speakers invited to participate were leaders in their particular 
fields of work. A majority of the speakers submitted copies of their 
talks and all of these are reproduced completely or in part herein. There 
was no record kept of the discussions which followed the various speakers' 
presentations; however, they would have been as worthy of publication as 
those contained in this bulletin. 

Since the beginning of this series of conferences most of the planning 
and organization work was shared by Professor Howard Irby and Mr. Leon 
Corder, who were well known in traffic engineering circles. Since the 
Thirteenth Conference both of these gentlemen have passed on. 

In undertaking the organization of a program for the present confe r-
ence, the undersigned depended heavily upon the Missouri Valley Section 
of the Institute of Traffic Engineers, the Missouri Municipal League, the 
Bureau of Public Roads and the Missouri Highway Commission. The under-
signed is indeed grateful to the staff of each of these organizations and 
to others for their assistance. 

The staffs of the Department of Civil Engineering and the Division 
of Continuing Education of the University of Missouri wish to express 
their appreciation to all who participated in the program and to those 
who attended. 

Mark P . Harris 
Associate Professor 
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ANNUAL DINNER ADDRESS 
by 

The Honorable A. D. Sappington 
Member, Missouri State Highway Commission, Columbia 

It is a privilege for me to have been asked to speak at this dinner 
meeting of the Fourteenth Annual Traffic Engineering Conference of the 
University of Missouri. Last year, I had the pleasure of being on the 
program of the Annual Traffic Conference at the invitation of Howard Irby, 
who for a number of years was in charge of the arrangements for this 
conference. Howard and I were the best of friends, and his work in all 
fields of civil engineering, and particularly in traffic engineering, 
will be sorely and sadly missed. 

The movement of traffic in an orderly and safe manner is today one 
of the most perplexing problems facing not only us in Missouri but all the 
people of the United States. It is indeed gratifying that our great 
University has been sponsoring these Annual Traffic Engineering Confer-
ences for fourteen years. In looking over the program for this conference, 
the various subjects discussed with reference to traffic control cover 
a wide range of subjects. 

It is not my purpose here tonight to give a technical discussion on 
traffic control and traffic engineering, even though every citizen feels 
that he personally would like to control traffic to his own way of driving. 
Recently, a comedian on the Ed Sullivan show had the solution for the 
traffic problem in New York City. It was very simple: he was going to 
move four million of the cars over to Hoboken. Another solution which 
has been suggested for the rush hour of 5 o'clock is for everybody to 
simply wait until 5:30 before leaving for home. 

Of course, you and I know that there is nothing quite as complex as 
the matter of traffic control - the orderly, speedy and safe movement of 
the millions of motor vehicles which jam our highways, roads and streets. 

As a member of the State Highway Commission, I want to give high 
recognition to the extremely vital role that you folks in traffic 
engineering play in the highway field. The finest streets, roads and 
expressways could be constructed, but if it were not for the work of you 
people, they would be reduced to chaos. 

In the field of traffic control, the safe, speedy and orderly 
movement of motor vehicles requires many people and many agencies 
working in close cooperation to insure the highest degree of success. 

In the preliminary planning of a highway, traffic control must 
then be considered in the design, construction and the ultimate marking 
of that highway. The plans and specifications for a highway and its 
traffic control, its signing and marking, must then be properly executed, 
or otherwise traffic congestion would rule supre me. 
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Then comes the enforcement of traffic laws necessary as guides for the 
conduct of automobile drivers. Without proper traffic laws and fair and 
impartial enforcement of these laws, the wild and incompetent driver would 
cut a path of destruction, death and injury on our streets and highways 
which would make them unusable. 

Traffic control, then, involves not only engineering and others in the 
highway field, but also public planners, local, state and federal law makers, 
law enforcement personnel, the courts, and numerous other public officials, 
and these public officials in all fields must come from all four levels of 
government - city, county, state and federal. Lastly, those of us in public 
office charged with a responsibility in the field of highway safety and 
proper traffic control are generously supported by private industry in many 
fields. The range of industries which have actively and vigorously supported 
proper traffic control and traffic safety involves almost every type of 
industry in our state and nation. 

As an officer of MFA Insurance Companies, I am, of course, closest to 
the work which our companies have done in the promotion of traffic safety. 
While our companies are not large when compared to American industry, we 
have established an evniable record in the promotion of traffic safety. For 
the past eight consecutive years, MFA Insurance Companies have received the 
National Safety Council's Public Interest Award. The only other company in 
the nation which can boast such a record is Standard Oil, and the only way 
it can do that is because one year the award goes to Standard of Indiana, 
and the next year to Standard of California, which are all separate companies. 

The highest honor that can be awarded in the nation for the promotion 
of traffic safety through radio and television is the Alfred P. Sloan Award, 
awarded to only a few private businesses each year. This is the "Oscar" in 
promotion of traffic safety. Our companies will receive the Alfred P. 
Sloan Award on May 22, in ceremonies at the Waldorf-Astoria in New York 
City , and this marks the third time MFA Insurance Companies have received 
this coveted award. Several other small companies have received the award, 
such as Aluminum Corporation of America, R. J. Reynolds Tobacco Company, 
and Metropolitan Life Insurance Company. 

As one small industry in mid-America, here are some of the things that 
our companies have done to promote traffic safety. Each year, thirty 
thousand radio messages broadcast during the year contain a safety re-
minder. Many of our TV Commercials de al with safe ty. Each year from 
25,000 to 40,000 red flags have been given free to farmers to attach to 
slow moving equipment on the highway. These flags are offered on radio 
during National Farm Safety Week. Last year, in cooperation with Station 
KMMO, at Marshall, our companies sponsored a project with the Highway 
Patrol, the Sheriff and the Police ~epartments of the three cities in the 
county, whereby citizens were cited for good driving. 

Last, but not least, of our contributions to traffic safety is the many 
traffic safety movies which have been produced year after year. These movies 
are made primarily for use by Highway Patrol safety officers, to whom they 
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are offered free, and most of them have been shown in every state in the 
nation, even though we operate only in the Midwest. Many and varied groups 
have purchased prints for only the actual cost of making the print. 

One of the latest safety movies produced by our companies is one which 
I think you would enjoy seeing. It was made entirely by personnel of our 
companies including all of the art work, the story, and it is a cartoon 
movie. Prints of this safety movie have been purchased by the City of San 
Diego, California, and just last week, two prints were ordered by the State 
of Petoria, South Africa. The movie, entitled "Jerks That Irk" was awarded 
the Certificate of Participation by the America Film Festival, and in the 
the 16 mm. field, this is equivalent to receiving the nomination for an 
"Oscar" in the motion picture industry. (The film was shown.) 

(Following film.) The importance of better highways and better 
traffic control is realized when we take a look at the number of motor 
vehicles using our roads, streets and highways. Based on 1960 registration, 
Missouri had in round numbers, 1,800,000 vehicles registered. If these 
cars were lined up bumper to bumper (and sometimes we think they are), it 
would make 5,757 miles of car. If all these Missouri cars were lined up 
on Highway 70 between St. Louis and Kansas City, there would be 23 rows 
of cars bumper to bumper, or you could line 2 rows of cars from New York 
to Los Angeles. 

While it seems that accidents, death, injuries and destruction in-
crease each year, actually we in America are making real progress on traffic 
safety. The true picture of traffic safety can only be gained by basing 
statistics on the number of miles driven. Back in 1934, the traffic death 
rate per one hundred million vehicle miles was 16.7. In 1960, this death 
rate had been lowered to 5.3, and in that year 1960, Missouri was actually 
at the national average of 5 . 3. Cincinnati, with the strictest and most 
rigidly enforced traffic laws in the country, had a rate of 3.3. But the 
improvement that has been made in traffic safety must continue. The 
number of motor vehicles will increase, and the number of vehicle miles 
traveled will also greatly increase. 

This means that maximum cooperation and coordination of our activities 
in the field of traffic control are a goal that we must constantly strive for 
if we are to serve the public interest. 

My comments on traffic control have been general in nature, and I will 
leave the technical aspects of this subject to you who are experts in the 
field. 

Let us turn now to a discussion of the expanded roadbuilding program 
getting underway in Missouri as a result of voters last March 6, approving 
Amendment One, the Constitutional Amendment pertaining to the state gasoline 
tax. I will follow that with an actual ease historv of how a modern highway 
saves lives and prevents injuries to those who use it. 

As you know, approval of the Constitutional Amendment confirmed the 
5-cent state gasoline tax. It also allows the counties and incorporated 
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cities of more than 200 population to share in state gasoline revenue for 
the first time. 

I first want to review briefly what passage of the amendment will mean 
financially to the road program in Missouri. 

On the basis of the 5-cent state gasoline tax, and under the sharing 
formula established by the amendment, the total revenue will be divided 
annually as follows: About $4,000,000 for the counties; about $12,000,000 
for the cities; and about $64,000,000 for the State Highway Department. 

This amounts to a gain of about $1,350,000 for the counties over what 
they received from the last King Bill appropriation by the General 
Assembly; about $3,500,000 more for the cities than the total income from 
city gasoline taxes during 1960; and about $16,000,000 additional for state 
highways. 

So even in the beginning, there will be at least $20,850,000 more 
available a year to the counties, cities and state for road building pur-
poses. And this amount undoubtedly will increase in future years since a 
normal growth in gasoline consumption logically can be expected. 

Looking at the state highway program for the next fiscal year beginning 
July 1, the State Highway Department expects to obligate abo11r $128,400,000 
for construction and right-of-way. This amount, which includes both state 
and federal funds, will be allotted to the various highway systems as 
follows: 

Interstate: 
Primary: 
Supplementary (Farm to Market): 
Urban: 

$62,500,000 
$35,500,000 
$17,500,000 
$12,900,000 

So Missouri is on the move toward progress in the field of road 
building, and the people will gather vast benefits from this accelerated 
program. 

These benefits will be the saving of lives, the prevention of injuries, 
lower accident rates, an aid to the growth of the state's economy, savings 
in time and money and added comfort and convenience for the motorist. 

It is an indisputable fact that modern highways make traveling a great 
deal safer for the motoring public. A perfect example of this is Interstate 
Route 70 right here in the Central Missouri Area. 

A 21-mile section of this route, from a short distance west of 
Columbia to a few miles southwest of Boonville, was completed and opened to 
traffic on October 8, 1960. The new road replaced U. S. Route 40 as the 
main highway between those two points. 

Since the opening of this section of Interstate 70, the State Highway 
Department has checked, frequently, the accident reoords of the new highway 
in order to gain a comparison with U. S. 4U. The figures tell a dramatic 
story. 
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Between October 8, 1960, and April 8, 1962--a period of 1 1/2 years--
there have been 40 accidents, 28 injuries and one fatality on this stretch 
of Interstate 70. 

Compare this with the record compiled by U. S. 40 between April 8, 
1959, and October 8, 1960, a period of 1 1/2 years before Interstate 70 went 
into operation. During that time there were 178 accidents, 139 injuries 
and four fatalities on U. S. 40. 

So we have these direct contrasts for these 1 1/2 year periods: 

1. Interstate 70 had less than one-fourth as many accidents, 
40 as compared to 178. 

2. Interstate 70 had only one-fifth as many injuries , 28 as 
compared to 139. 

3. Interstate 70 had only one-fourth as many fatalities, 1 as 
compared to 4. 

It also is interesting to note that U. S. 40, which still is in use, 
c ontinue s t o show a high accident mark a lthough it since ha s l ost more 
than three - fourths of i ts tra ffic to Interstate 70. 

During the last 1 1/2 years, U. S. 40 has been the scene of 59 acci-
dents, 48 injuries and two fatalities. 

So even while the old highway is now carrying a vastly decreased 
traffic load from wha t it had before the opening of Inters tate 70, it is 
compiling an accident, injury and fatality r ecord t hat is higher t han t he 
new route. 

Interstate 70 has many built-in safety features not possessed by 
U. S. 40. They include dual l ane divided pavements, fully controlled access , 
no inte rsections at grade , wide and s tabilized shoulders and l arge , eas y to 
r ead signs. 

Of course, only a small percentage of Missouri's total highway mileage 
will be built to Interstate standards. But these routes will carry an 
ext r eme l y l arge amount o f the sta t e highway traff ic. So you can s ee the 
vital role thes e highways are go ing to play in he l ping to reduce the 
accident rate . 

In addition, the acce l e rate d road building program is going to a llow 
a 35 pe r cent speed up in construction of Primary, Supp l ementary and Urban 
State highways in Miss ouri. 

Even though most of the s e improvements will be on 2 -lane pavements, 
the safe ty of the roads will be improved great l y due to wider and smoother 
driving surfaces and the e limination of extreme l y sharp curves and steep 
hi lls. Also, there wi ll be limited acces s on a sizable portfon of t he 
improved Primary and Urban mileage. 
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Now let's return for a moment to the figures I cited showing the fine 
safety record which is being made by Interstate 70 west of Columbia. And, 
incidentally, this new highway is carrying more traffic today than U. S. 40 
did when it was the only route between Columbia and Boonville. 

The statistics comparing the accident records of the old and new 
highways tell a wonderful story about the improvement in safety which has 
resulted. But statistics in themselves are cold and impersonal. In order 
for them t0 really be appreciated, they must be related to people. When 
this is done we begin to realize fully the safety benefits of modern highways. 

I like to think of what Interstate 70 has accomplished during the last 
year and a half in this manner, assuming the accident rates would have been 
the same as in the previous period. 

There are three people alive today who possibly would not be alive if 
it were not for the new highway. These might be fathers or mothers or 
children--there is no way of knowing who they are. But they are somebody's 
loved ones, of that we can be certain. 

There are another 111 persons who have escaped injury primarily 
because of Interstate 70. Think of the pain, heartache and expense which 
has been spared these people and their families. 

In addition, there have been 139 fewer accidents, mainly as a result 
of the new route being in operation. This represents a huge saving in 
money. 

Remember that the savings I have outlined to you here have occurred on 
only one 21-mile section of modern highway. Multiply these by the thousands 
of miles of new highways to be built in the future and you realize the 
great impact of good that will accrue to the people. 

As we move into a period of expanded road building, the burdens and 
obligations for everyone connected with the construction, maintenance and 
operation of highways also will be expanded. When there is more work, 
there are more obstacles to overcome--that is an inescapable fact. 

The challenges will be many. But I have every confidence that they 
will be solved through hard work, understanding, cooperation and a con-
tinued dedication to the principles and devotion to duty which already 
has advanced the highway program to such a high level. 

While recognizing the challenges, we must not forget the fine 
opportunities for public service afforded by the stepped up road building 
program in Missouri. When we reflect upon the benefits brought by modern 
highways, like those of which I have spoken this evening, then we know 
that we are engaged in work that is advancing the well-being of our fellow 
citizens. In my opinion, there can be no greater satisfaction than that 
in any calling. 
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TRAFFIC PLANNING 
by 

Darel L. Trueblood 
Regional Planning & Research Engineer 

I am extremely pleased to have been invited to attend this 14th Annual 
Traffic Conference conducted by the University of Missouri. The theme 
"Traffic Control, Planning, and Operation" is indeed a timely one. One 
of these items, it seems to me, is currently in the headlines one way or 
another almost every day. 

Within just the last month or two, meetings of city, county, State, and 
Federal officials have been held at several different points throughout 
the country to introduce the new Manual on Uniform Traffic Control Devices 
for Streets and Highways. In this locality meetings were held in Kansas 
City on April 9 and in Minneapolis on April 11. A principal purpose of 
these meetings has been to encourage adoption of the manual by all levels 
of government. We shall be anxious, I know, to hear what the speakers this 
afternoon have to say about this important subject. I will make only this 
one observation; the goal is not just nationwide adoption of the manual, 
the real objective is an improved safety record and an improvement in the 
capacity of our streets and highways. There can be little doubt, of 
course, that universal adoption of the new manual will contribute greatly 
toward achieving these objectives. 

This touches directly on the third item in the theme of this conference--
traffic operation. Research has shown that the establishment of one-way 
streets, recycling of traffic signals, elimination of parking, and similar 
operational features can increase the capacity of existing arterials quickly 
and with a minimum expenditure of public funds. Construction of urban 
freeways contemplated in current highway programs will give immeasurable 
relief, but arterial streets must still remain as major facilities for 
providing traffic distribution services. I feel sure that the traffic 
engineers in attendance here today would agree, that, given rather modest 
funds and adequate authority to apply all presently known methods of 
increasing capacity, they could greatly improve the efficiency of most 
streets without major reconstruction of the facilities. 

However, neither traffic control nor traffic operation is the subject 
assigned to me for discussion. It is traffic planning. And I am pleased 
to have this opportunity to talk with you about it. 

Thousands of words have been written in recent years and many more 
have been said about public facility planning in one of its many forms--
traffic planning; highway planning; comprehensive transportation planning; 
coordination with city planners; cooper,ation with local authorities; and 

I 
so on. In the course of my work as planning and research engineer, I have 
read a great many of the articles on planning, and, as could be expected, 
there is a wide divergence of concepts and ideas, many of which puzzle the 
highway engineer and the highway planner. 
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Probably no subject arouses more loud and bitter comment than the 
transportation crisis that is plaguing our larger cities today. Some critics 
have gone so far as to say that this crisis is the direct result of the 
automobile and the highways which serve them. 

Mr. Rex Whitton, speaking to a Street and Highway Conference at the 
University of California earlier this year, had this to say about the auto-
mobile and traffic congestion in cities. I quote: "The automobile often 
comes in for some very strong remarks, and they aren't compliments. You 
might be led to believe that the automobile, not money, is the root of all 
evil in our urban areas." 

Continuing to quote his words: ''I find this attitude a little hard to 
swallow. If I were going to try to fix the blame for what has happened to 
our cities, I'd be inclined to pin it not on the Duryea Brothers, who built 
the first automobile in 1891, but on Elisha Graves Otis. In case you don't 
recognize that name, Otis built the first passenger elevator, in New York 
City back in 1857. He is the man who launched the vertical transportation 
system which made high-rise buildings practical. I conclude, then, that 
the elevator is responsible for urban congestion. Now this may seem a 
little silly to you. But it's no worse than blaming the automobile. For 
better or worse, the elevator has helped to change our way of life, and it 
is obviously here to stay--and exactly the same thing can surely be said 
about the automobile." 

If there is any doubt about the permanence of the automobile, we have 
but to look at the short span of 15 years since the end of World War II. 
Motor vehicle registrations and miles of travel have both more than doubled. 
Just think of this: there is a vehicle registered for every 2 1/2 persons 
in the United States. Only our neighbor on the north, Canada, comes close 
to that, with 3 1/2 persons per vehicle. France has 6, Great Britain 8, 
Italy 23, and Russia 56 persons for each vehicle. 

Today, in all but a few of our largest cities, over 85 percent of the 
daily travel is by automobile. With these facts in mind, we must recognize 
that the automobile is here , to stay and we must plan our transportation 
systems accordingly. This transportation planning, in fact, is the key to 
the future of our cities for both economic growth and the amenities of life. 

Proper planning of highway facilities depends in great measure upon 
where the highways are located and what we want them to do. In the early 
days we started building a highway system for a small but rapidly increas-
ing traffic of motor vehicles. With the meager planning information 
available at that time, we could not have possibly guessed the extent to 
which traffic has grown, the forms it has taken, nor the nature of its 
final contribution to the economic and social structure of our nation. In 
those early days we only dimly observed that traffic was rapidly growing, and 
it needed better roads than those then in existence. So we began building 
roads principally in rural areas. 

We soon found, however, that with a little study, there could be 
selected from the grand total of about 3 million miles, a relatively small 
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mileage of roads that would serve the needs of the greater portion of the 
total vehicular movement; that small mileage being the part which formed 
direct connections between the larger and more important cities. And so we 
came early to an important highway planning policy--that of restricting 
principal effort by the various governmental bodies to limited systems of 
roads. From this important planning effort evolved the State Highway 
Systems and, for the Federal interest, the primary, secondary, and, more 
recently, the Interstate System of highways as we now know them. The Inter-
state System, as many of you know, comprises about one percent of the total 
road mileage, but, when completed, it is expected to carry at least 20-
percent of the traffic. The location and extent of the Interstate System 
was determined by highway planning. 

There are a number of other important fundamentals of "traffic" planning; 
or, if you will permit, I should prefer to call it "highway'' planning. 
Several years ago, in 1951 to oe exact, I heard Mr. Herbert S. Fairbank, 
then the Deputy Commissioner for Research in our Washington office, give 
a talk on the fundamentals of Highway Planning. Mr. Fairbank, as many of 
you here may remember, was one of the founders of the State-Wide Highway 
Planning Surveys, now firmly established as an important part of every 
State Highway Department in the nation. 

He discussed 10 major points which he chose to call a "decalogue" of 
highway planning. I believe that you now, as I then, will be impressed 
with the soundness of those fundamentals. It is with this thought in 
mind that I have fashioned the remainder of my remarks around the 10 
fundamentals he listed. 

What are these fundamental highway planning concepts of which he 
spoke7 I shall state them in numbered sequence and in such manner, I hope, 
as will aid your memory of them . The first is: 

1. Highway traffic, facilitated, tends to increase. Sound highway 
planning will foster and §uitably provide for this increase. 

Think of a highway--in Missouri, perhaps, or any other State--
which is rough and inadequate for travel. Vehicles move with difficulty 
over its existing surface. Build an improved road and almost at once, as if 
by magic, a new traffic appears, and grows. 

Think of a different situation--St. Louis, for example--where the 
streets are overcrowded with traffic. Build an expressway for the better 
accommodation of the congested traffic, and a new traffic which has not moved 
before, appears and grows. 

These broad examples of the tendency of highway traffic to increase 
when it is afforded a new facility may be observed in almost any section 
of our nation, especially in our large metropolitan areas. 

This principle of growth inherent in highway traffic must be taken 
into account in the design of highway improvements. The highway constructed 
today will continue as it is now designed but must afford service to a 
greater traffic some years hence. Its present design should reasonably 
anticipate the needs of its future traffic. 
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This cardinal principle of traffic planning introduces the traffic 
engineer to the art of forecasting. A sage economist once remarked that 
the man who forecasts traffic has the dubious choice of being regarded 
crazy, either now or later. Following this line of thought, virtually 
every early traffic forecaster must now be considered crazy, even though 
they were undoubtedly regarded as quite sane at the time their forecasts 
were made. For traffic growth in this country has confounded every seer 
almost without exception. 

As early as 1903, only a few years after the first automobile was 
built, we were warned that the bubble of automobile driving would soon 
burst. And we have been told at various times since, that our roads soon 
would be saturated, that our petroleum stocks were near exhaustion, that 
the automobile industry was overexpanded, that the nation could not afford 
so many automobiles, and that traffic must soon level off, if not actually 
suffer a decline. Yet despite those grim warnings, traffic has relent-
lessly pushed through each ceiling expected to limit its growth. 

Of course, we can say confidently that the turning point will soon be 
reached. In fact, we've been saying this with confidence for nearly sixty 
years, and some day, perhaps, we shall be right. But, in the face of the 
complete disregard the American motorist has displayed for our previous 
forecasts, who can be so rash as to pick the year, or even the decade, when 
the turning point will come? The answer is that the traffic engineer or 
the planner must be that rash. He is the one who must decide today how to 
design tomorrow's roads and plan tomorrow's systems of highways. He is 
the one who, by carefully applying all presently-known tools of the trade--
origin-destination studies, historic trends, scientific projections, etc.--
tempered by his own judgment and experience, must forecast what the future 
holds. 

It is my intention in this talk with you today to stay away from details 
and, as I indicated earlier, to keep the discussion along the line of 
general fundamentals of highway planning. However, before passing to the 
second fundamental in our "decalogue" of highway planning, I want to name 
and briefly define for you four components of potential future traffic 
that consistently appear on new highway facilities. And the effect of 
each of these components should be carefully considered by the engineer 
or the planner in any forecast of future traffic he may make. 

I refer to (1) diverted traffic; (2) generated traffic; (3) growth 
traffic; and (4) development traffic. My definition (which, by the way, 
has no official sanction) of each of these four components is as follows: 

(1) Diverted traffic--Trips made by motor vehicle drivers that have 
the same origins and destinations before and after a new highway is provided, 
but whose route of travel is changed (diverted) to the new facility. The 
bulk of this traffic appears ~lmost innnediately after a new .highway is 
opened. 
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(2) Generated traffic--Trips made by motor vehicle drivers that would 
not have been made at all by automobile or truck if the new highway had not 
been provided. Generated traffic includes trips by persons that shift from 
mass transit to private automobiles, as well as entirely new trips not 
previously made by any mode of travel. Most of this traffic appears within 
the first two or three years after a new facility is opened. 

(3) Growth traffic--The gradual change that takes place in traffic 
volumes over a period of years. This growth appears to follow closely the 
general course of our economy. 

(4) Development traffic--Trips made by motor vehicle drivers that are 
induced to change their origins or destinations, or both, because of the 
development of residential, conu:nercial, or industrial areas along the new 
facility. Traffic of this nature may continue to develop for many years 
after a new highway is constructed. 

I shall not press further into details of these components at this time, 
but there is one thought 1 1 d like to leave with you. Over the years, ,t.here 
is one basic thing I have learned about traffic growth. Invariably, there 
has always been more of it, in the long run, than I had anticipated. 

So much, then, regarding our first fundamental--traffic tends to 
increase. Let's turn to the second: 

2. We should pay less for improved roads than for the absence of them. 

This, of course, is a paraphrase of an often quoted expression of 
former Connnissioner MacDonald's. He asserted years ago that "we pay for 
good roads whether we have them or not, and we pay less if we have them 
than if we have not." 

Expressed in more technical terms, we may briefly discuss the same 
principle in this was: Highway improvements should be so planned as to result 
in the improvement of roads that would fail to conform to this principle, 
except, of course, land service roads or connecting links for system inte-
gration. The excess of benefit over cost in the improvement of heavily 
traveled segments of a highway system is available to offset the deficit 
that will occur as more and more of the non-paying mileage is improved. 
As long as the algebraic sum of the gains and losses remains positive, the 
improvement of the system examined will conform to the stated principle. 
And, we shall be paying less for the improved roads than for the absence 
of them. 

We certainly need not dwell longer on this proven fundamental of 
highway planning. 

The third fundamental is my favorite. I'm sure that some of you in 
the audience have heard me quote it before: 
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3. Traffic is where people are. 

Traffic is where people are. Perhaps it would be a little more exact 
to say that traffic is where people are, and want to be. Since traffic is 
movement, it has both origins and destinations. Its origins are invariably 
where people are; its destinations are where people want to be. Thus, in 
a city the daily tide of traffic flows in the morning from the residential 
areas where workers live, to the business and manufacturing sections where 
they must report for work; in the evening it flows from the places of em-
ployment where the workers are, back to the residential areas where they 
want to be. 

Comprehensive home-interview traffic studies show that 85 to 90 percent 
of all trips in large cities either begin or end at residential dwelling 
units. Furthermore, the primary determinant of the number of trips pro-
duced is the number of people living in these dwelling units. Does it 
surprise you to know that in one of our large cities almost one-half of 
the land area is devoted to residential uses? 

Traffic is where people are. This fact is one of the basic principles 
of the so-called "Gravity Model" traffic-estimating technique which we shall 
hear discussed by Rex Wiant and Ray Lohmeyer later this morning. I might 
mention that such techniques are being tested by a number of different groups 
in different parts of the country. No doubt these tests will uncover 
additional refinements that can be made to improve the technique. We are 
all extremely interested in this research and I, for one, have concluded that 
a "Traffic Model" procedure of some sort offers one of the best possibilitie s 
yet considered for keeping a metropolitan area traffic study up to date. 

Since traffic is where people are, it is not at all surprising that 
we find 46 percent of the nation's annual 3/4 of a trillion vehicle miles 
of travel concentrated in our urban areas. Nor is it then surprising to 
find some of our toughest traffic planning problems concentrated in those 
areas. 

It behoove s every State and each of their cities to know exactly 
what these problems are, and to know what is needed to meet them. 

I'd like to leave that thought with you and proceed to the fourth 
fundamental of highway planning, which can be stated as follows: 

4. Highway traffic is by nature essentially a traffic of relatively 
short range. 

This is obviously true in respect to the great accumulations of traffic 
that we have referred to in the cities. It is likewise true in only 
slightly different degrees in respect to traffic in the rural areas. 

Motor vehicle use surveys conducted in more than 20 States, including 
Missouri, show that, as an average, at least half of all the trips made 
are less than 20 miles in length. 
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For proof of this rule and of the principle that traffic is where people 
are, just look at a traffic flow map of Missouri. You will find that the 
flow bands, which represent by their width the volume of daily traffic, 
are widest at the boundaries of the cities and that they taper to much 
lesser width at short distances from each of the cities. It is the pro-
gressive loss of the shorter movements in and out of the city that causes 
this tapering of the bands. The distance in which it occurs is definitive 
of the radius of the city's traffic influence. We find that the radius 
varies roughly with the population of the city. At cities of the largest 
size, those of a million population and upward, we may find this radius to 
be some 35 to 50 miles; at smaller cities a lesser distance. Towns of 10 
to 25 thousand population, we find, extend a marked influence upon traffic 
only to distances of maybe 5 to 10 miles from their boundaries. 

The Interstate System appears on the map as a system of continuous 
routes of great length, and, although it is a system on which trips of the 
greatest length exist in higher than average percentage, the predominate 
usage of even this system is by trips of relatively short range. Pre-
liminary results of research on an 80-mile stretch of Interstate Route 94 
in North Dakota show that 45 percent of all trips on the section are 20 
miles 8r less in length. 

We may now add a fifth fundamental of highway planning, and express 
it thus: 

5. All highway traffic is heterogeneous and a composite of various 
speeds. 

Traffic is heterogeneous mainly in the variety, dimensions, weights, 
and capabilities of the motor vehicles that compose it. Yet, that is 
variety enough to concern the planning of highways. It is basic to sound 
highway planning that the highways, as planned, shall permit movement of 
the various forms of traffic, each at the speed of its choice or capability 
(within reasonable limits, of course), and with a minimum of mutual 
friction, interference, or obstruction. 

It should be an objective of highway planning to provide this freedom. 
Whether it be accomplished by the provision of multiple-lane divided high-
ways, extra hill-climbing lanes for heavily loaded vehicles, or extreme 
care in planning the single highway, the objective is the same: To permit 
the passage of various forms of traffic, each as nearly as possible at 
the speed of its reasonable desire or capability. 

By intensive research of the behavior of traffic we have learned to 
rate the capacity of a highway in terms of the number of vehicles that 
can pass over it at a desired average speed in a unit of time. These 
vehicles will be moving at different speeds. Difference of speed implies 
the necessity of some venicles to overtake and pass others. The properly 
designed highway must permit these passings, conveniently and with safety. 
When passing begins to be impeded, the speed of the faster vehicles be-
gins to be reduced to the speed of the slower, and progressively, as the 
volume of traffic increases, the speed of the entire stream is reduced to 
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that of the slowest vehicle. Research shows that this ultimate condition 
of intolerable congestion is reached on a straight and level two-lane 
highway at a traffic volume of about 2,000 vehicles per hour. Relative 
congestion, however, occurs at considerably lesser volumes of traffic and 
the introduction of curves, grades, restricted sight distances, etc. may, 
and do, greatly reduce the capacity. 

The purpose of this rather rudimentary discussion is only to direct 
your attention to fundamental principles. The principle here involved is 
that sound highway planning should provide highways of a substantial 
traffic capacity and, to do this, we must take due account of the fact 
that traffic is heterogeneous and a composite of various speeds. 

In this connection we have recognized the various sizes and weights 
of vehicles as contributing to the differences in traffic. From this 
characteristic we may deduce a sixth fundamental of highway planning, 
and state it in this manner: 

6. Highways can be built to accommodate vehicles of any size and 
weight, but no highway built can e.ccommodate vehicles of un-
limited size and weight. 

Every load bearing structure has a limit of load bearing capacity. 
That is an axiom which no engineer would presume to deny. A highway is a 
load bearing structure. 

Two bodies cannot occupy the same space at the same time. This is 
another well-known axiom. A highway once built has a definite width. 
Vehicles must 'pass each other in that width, and they cannot overlap in 
passing. Hence, there must be a consistency in the width of highway lanes 
and the width of the widest vehicles . Structures built over the highway 
must be built at a definite height. Vehicles must pass under such struc-
tures. Hence, there must be a consistency of the vertical clearance provided 
in highway design and the height of the highest vehicles. In like manner 
there must also be a consistency between the length of vehicles and the 
degree of road curvature; between the weight and motive power of vehicles 
and the grades of highways; between the braking capacity of vehicles and 
the sight distance along the road. 

If these consistencies must exist, then it follows that highway planning 
must foresee, and highway design must provide for vehicles of definite 
maximum dimensions, weights, power, and braking capacity. It follows, 
further, that highways so conceived may not consistently, efficiently, nor 
safely be used by vehicles exceeding the maxima for which they were designed. 

We can, or almost can, design highways and bridges for any given 
maximum size and weight of vehicles. There is some doubt yet as to what 
that maximum size and weight should be. But, meanwhile, we must assume 
some definite maximum values and, recognizing that no highway built can 
accommodate vehicles of unlimited size and weight, we must insist that the 
maximum values for which our highways are designed shall not be exceeded. 
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A seventh fundamental relates to economy and balance in the planning 
and construction of highways. 

7. Highway improvement should invariably be in balance with traffic 
requirement. 

This principle is so closely related to the others we have already 
memtioned that it should need little elaboration. Yet, how often, in the 
demand for uniformity, do we build a high-type improvement where a lower-
type would suffice. Or, we build a low-type where the traffic increase 
soon justifies a high-type. Perhaps we repeat a design essential for the 
accommodation of heavy traffic where there is only light traffic to be 
served. 

I well remember a proposal recurrent some years ago that we should 
have several grand transcontinental highways. It was suggested that these 
great arteries extend straight as an arrow, from coast to coast, and of 
the same design throughout the length of each. "Four-lane divided highways, 
or perhaps even six lanes, crossing the country from the East to the West--
that's what is needed," we were told. But, of course, we don't. For the 
traffic requirement of highways in the middle areas of our nation is far 
different from the requirements of the more densely populated eastern and 
western terminal areas. Remember--Traffic is where people are! 

The eighth fundamental is: 

8. Roads built must stay built. 

Quickly said, but it means so much. Roads built must stay built. The 
highway planning that conforms with this principle is a far-seeing planning; 
it is an all-around planning. Obviously, in this vein I refer to something 
more than maintenance; although maintenance is, of course, a part, and a 
not-to-be-forgotten part of its meaning. 

No, I am thinking of it in this larger sense: That when we plan and 
build a highway, or a system of highways, we do not finish; we only begin. 
We grab a bear by his tail and we can never let go. For there is one 
thing certain about a road . It will wear out. It will wear out in spite 
of our very best maintenance. But the need for the road will remain. 

So, if we really intend to Plan a highway system, or a highway policy, 
it behooves us to remember before we start to build, that what is built 
must stay built. The knowledge of this necessity is basic to the shaping 
of a financing plan and program; and it may sober the financial judgment 
to realize that we not only must pay to have a highway system; but also 
to keep it. 

If we realize that a highway system now built piece by piece, will 
wear out piece by piece, we will want to determine not only if we have the 
means to build it now, but also how we are going to acquire the means to 
rebuild it in the future. Furthermore, if we, as highway planners, really 
have an understanding and a respect for the principle that roads built 
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must stay built, we shall realize that we must know all there is to know 
about the life periods and life expectancy of the roads that we build. 

As the ninth fundamental I would call your attention to the fact that: 

9. Durability of place and sufficiency of space are the good highway's 
best heritage. 

No more prizeworthy gifts can highway planning of the present transmit 
to highway planning of the future than highways laid on lines and in places 
where they can rightly persist, and highways given sufficient space to 
permit their eventual enlargement of capacity and protection from border 
enroachment. 

Accepting the principle that roads built must stay built, we confidently 
expect the periodic necessity to rebuild at least the surface structure. Our 
planning should justify the equal confidence that it will be reasonable and 
possible for the roads we now build to remain permanently where we now build 
them. 

The "space" to which we refer in the statement of our principle is, of 
course, the width of right-of-way. Highway space is never cheaper than when 
it is least needed. A long look ahead to the future need and timely 
acquisition of adequate right-of-way, is a basic step in highway planning. 

We have come to the last of our decalogue of highway planning funda-
mentals. Mr. Fairbank suggests that it is really nothing more than a 
synthesis of the preceeding nine. I have paraphrased his thought as follows: 

10. The whole of highway planning is essentially the composite of 
three coordinate efforts. 

He lists the three coordinate efforts as (1) the effort to plan roads 
economically to meet the needs of their traffic; (2) the effort to tax all 
beneficiaries equitably and thus provide funds to build the roads planned; 
and (3) the effort to regulate within reason the traffic use of the roads 
built. I see no reason to enlarge upon these three coordinate efforts as 
he expressed them. 

In conclusion I should like to leave this thought with you: "Make no 
little plans; they have no magic to stir men's blood, and probably them-
selves will not be realized ... Remember that our sons and gtandsons are 
going to do things that would stagger us." This is the ph1lo'°'1.phy of 
Daniel H. Burnham, who, more than anyone else, is responsible for the 
Chicago waterfront of today. That is a monument to his vision and work. 
He is remembered while the names of his critics have long since been 
lost from memory. 
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THE GRAVITY MODEL 
by 

Rex H. Wiant 
Assistant Traffic Planning Engineer 

Iowa State Highway Commission, Ames, Iowa 

Prediction of future travel desires is not a new problem. Engineers 
and planners have been devising and improving traffic projection techniques 
for over a decade. The earliest attempts at traffic prediction were made 
by a simple factor expansion of the origin-destination interview data. 
More sophisticated factoring methods were subsequently evolved and all of 
them were basically an extrapolation of current traffic patterns. 

During the last five years, there has been more and more attention 
devoted to the traffic model or inter·-area travel formula techniques. 
Instead of expanding or extrapolating the existing traffic desires, the 
~odel concepts attempt to synthesize traffic patterns from population and 
land use characteristics. Usual traffic model procedure is to reconstruct 
present day traffic patterns from the land use and travel time data and 
then prepare a traffic forecast from future estimates of the population, 
employment, etc. for the study area. One of the most widely used syn-
thetic methods is the "Gravity Model" developed by Mr. Alan M. Voorhees. 

The gravity model concept states that trips originating in any 
zone will distribute themselves to other zones in the study area in 
accordance with the effective trip terminal opportunities offered to the 
trip makers. Trip attraction of "pull" to a destination zone is directly 
associated with the size of the land use development in the zone and 
indirectly associated with the distance (or travel time) between zones. 

This may be stated as: 

TripsAB= Trip ProductionA 

X distance exponent 

Trip AttractionB 

(DAB)X 

1 
(DistanceAB)x 

+ TAu 
(DAn)X 

The two major steps involved in traffic model procedure are: 

1. Estimate the number of trips produced and attracted to each 
zone daily by trip purpose. 

2. Distribute these trips between zones. 

Three trip purposes; work, other home base and non-home base, have 
been used in the Iowa traffic model studies. The number of work trips 
produced in each zone is associated with the labor force or workers 
residing in the zone. These trips are attracted to the job opportunities 
available in other zones. Other home-base trips include the shopping and 
social trip where the car owner's home address is one end of the trip. 
These trips are produced in proportion to the number of cars owned in 
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each zone and attracted to other zones in relation to the shopping (retail 
employment) and social opportunities (population) available. Non-home 
base trips include movements from zone to zone where the home address of 
the auto-driver is not a trip end. Each of these trip purposes are 
handled individually throughout the computations of trip production, 
attraction and distribution. 

After completing the trip production-attraction estimates, we need a 
measure of distance or travel time in order to proceed with the trip dis-
tribution calculations. The effect of distance is introduced as a 
"friction" or relative trip frequency factor to describe the effect of 
distance or time upon trip-making. Therefore we let: 

1 
(DistanceAB)x 

Where FAB = relative trip frequency factor for the travel time be-
tween zones A and B. 

These factors are usually derived empirically from origin-destination 
survey data. An alternate procedure would be to use travel frequency 
factors from another city and adjust those to fit your data. 

The following example for work trips demonstrates the basic theory 
of the gravity model. 

ZONE A 
Trip production= 100 

5 minutes 

ZONE B 
100 employees 

ZONE A 
100 
Work 
Trips 

5 minutes 

ZONE C 
200 employees 

10 minutes 

ZONED 
200 employees 

Using the employment figures in zones B, C, and D, if travel time 
were of no consequence, we would expect 20 work trips to go to Zone B, 
40 trips to Zone C and 40 trips to Zone D. Now let's take distance into 
account and for the purpose of this example, assume the effect of distance 
as equal to the square of travel time. 

The predicted number of trips from Zone A to Zone B would be 
calculated as follows: 
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Trips to Zone B (100) 

= 100 (4) 
(4+8+2) 

(100/52 + 200/52 + 200/102 ) 

=29 

Trip distribution to Zones B, C, and Dare included in the following table. 

Distribution of Work Trips From Production Zone A 

Employ- Travel (Trave1) 2 EmElOY!!!ent %Relative Predicted 
Zone ment Time (Time) (Travel Time) 2 Pull TriEs 

B 100 5 min 25 4 4/14=29% 29 

C 200 5 min 25 8 8/14=57% 57 

D 200 10 min 100 2 2/14=14% 14 
14 100 

One of the main advantages of the model concept is that traffic 
patterns are described in terms of population, car ownership, employment 
and other land use characteristics. If land use in a zone changes 
drastically, e. g. in an urban renewal program, the traffic model technique 
can be used to estimate the impact of the redevelopment upon the street 
system. 

Recent research in Hartford, Connecticut, indicates that urban 
travel requirements can be reduced 20 percent or more by the careful 
arrangement of future land uses a s opposed to following current develop-
ment patterns. 1 

Changes in the efficiency of the street system over time can be 
accounted for by the travel frequency factors. For example, if the future 
volume loads assigned to a network reach or exceed practical capacity, the 
speeds will be reduced. At this point in the study, a choice must be made 
between improving the street ne twork or being content with the level of 
traffic service that the proposed system can provide. The traffic model 
used in conjunction with land use forecasting and traffic assignment 
provides a means of evaluating the avai lable alternatives. 

Average values for trip production and attraction are generally 
use d in traffic model studies. This does not introduce the existing 
variations be tween zones due to differing social, economic or othe r 
unique conditions. If sufficient origin and destination data are 
available, "K" factors can be introduced in the computations to describe 
these variat ions. This is one of the latest refinements that has been 
added to the basic mode l. 

1 A. M. Voorhees , C. F. Barnes, J r. , and F. E. 
Coleman , Traffic Patterns ahd Land Use 
Alternatives, Paper presented at Highway 
Research Board, January, 1962 
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During the Iowa Highway Needs Study in 1959-60, the gravity model 
concept was used to estimate 1980 traffic demands in Iowa's seven largest 
cities. We discovered that auto travel between the large cities and 
adjacent satellite connnunities was less than indicated by the traffic 
model. For e x ample, the traffic model distributed almost 50% more trips 
between Cedar Rapids and Marion than was indicated by a recent origin-
destination survey. Marion is a connnunity of nearly 11,000 people and is 
located just northeast of Cedar Rapids (1960 pop., 92,035). Further 
investigation revealed that all trip purposes were overestimated in about 
the same proportion. This differential was reconciled by "weighting" the 
model trips with an origin or destination in Marion to confine more trips 
to Cedar Rapids and Marion and reduce the travel interchange between the 
two areas. 

We also found this characteristic in three other cities with smaller 
neighbor connnunities. The satellite city was not a matching segment of 
the larger urban area. In some cases this was contrary to local opinion. 
Local officials had previously assumed that travel behavior was similar · 
throughout an urbanized area which included a satellite city. This 
example demonstrates how a traffic model can serve as a standard or 
"bench mark" in evaluating travel patterns. 

A study of residential growth patterns in six cities was made in 
conjunction with the traffic model forecasts. It revealed that there were 
consistent reasons why various residential areas were developing at 
different rates. 

To evaluate the rate of residential growth since 1950, two factors, 
available land and accessibility to job opportunities were considered. 
The difference bewteen actual population gains since 1950 and the growth 
estimated by considering only these two factors would have to be explained 
by other reasons. 

In comparing the estimated population gains with the actual growth, 
we found that some areas in each of the six cities were growing from 0.1 
to 4 times as fast as could be explained by the vacant land available and 
the accessibility to jobs from these areas. 

The real surprise came when we heard city planners and engineers from 
each of these cities offer the same reasons for the deviations. A typical 
example was Cedar Rapids. In zones where actual residential growth was 
only 0.1 - 0.8 of the growth estimate, there was inadequate trunk sewer 
service available . 

The areas where homes were added 2-3 times faster than could be 
explained by the available land and accessibility factors were considered 
to be the most desirable locations for medium priced housing. A prestige 
element was apparently involved here. 

In residential areas where population increased 3-4 tim~s faster than 
estimated, there had been unusual promotional activity by the land developer. 
Low down-payments, long-term financing and an unusual amount of advertising 
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were associated with these areas. The most significant point about this 
investigation was the reasons for different residential growth rates in 
Cedar Rapids were similar to those in Sioux City, Davenport and the other 
three cities studied. 

Very briefly, those are the mechanics and a few highlights of our 
experience with the gravity model. Today's traffic pattern may be 
synthesized or reconstructed from population, employment, car ownership, 
travel time and other land use data. Tomorrow's traffic pattern can be 
forecast from future estimates of these characteristics. Two important 
advantages of the gravity model are that it takes into account the 
competition by different land use areas for trips and it is sensitive 
to changes in travel time between zones. 

TRAFFIC MODEL APPLIED TO A MISSOURI CITY 
by 

Why a Traffic Study? 

Ray H. Lahmeyer 
Senior Planning Engineer 

Missouri State Highway Commission 

The purpose of any traffic study can be stated very simply--to develop 
traffic patterns for the movement of people and goods for use in determining 
the present and future transportation needs. 

In this country today there is more thought and effort being given by 
cities to the development of a plan for community and urban growth than 
ever before. This includes planning for schools, parks , community centers, 
libraries, industrial areas, residential areas, businesses, parking, public 
utilities, and highways and arterial streets. The most important of these 
is probably highways and streets because they tie all the other activities 
of the area together. Peo_ple must be able to move from their home to 
their place of work, to the store or to the school. Failure of a city to 
solve its traffic problems could lead to decay of its downtown area and this 
has actually happened in some cities. 

In addition, planning for highways and streets is important because 
traffic growth is very sensitive to the population explosion that is 
taking place in the world today. Not only are there more people driving 
today but people are driving more. Where one car per family used to be 
the rule, now there are two and even three. In many of our rural counties 
in Missouri population has decreased consistently during the past twenty 
years while travel in these areas has actually increased during this same 
period; therefore, where traffic- problems exist today there are good 
prospects that they will become more of a problem in the future. The 
question is, how do we approa~h this problem and what can we do about it? 
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In the first place we need to know where the people want to go and 
we need to know where to build the roads to get them there. We need to know 
what can be done to make better use of our present facilities and we need 
to know how many people WLll use a road if we build one. Whether or not 
a solution is found depends on what action we take. 

We can follow past procedures of letting a street network grow like 
topsy or we can determine what traffic we have on the streets today and 
predict what traffic we will have on these streets in the future and work 
out a plan to relieve congestion before it actually occurs. It is no 
problem to determine present traffic; we can do that by observation or 
by the use of traffic counters. The ,difficulty is in predicting what 
traffic we will have at some future date.; five, ten or twenty years hence 
so that serious congestion can be anticipated and avoided before it actually 
happens. 

To anticipate future traffic we must know something of the past 
history of a city; the population growth, industry growth and retail 
trade. We must be throughly familiar with the use of the land within 
the study area and the possibilities it affords for industrial, business, 
residential or recreational developments. Knowing these things in detail 
and accuracy, we can make an intelligent guess as to the amount and type 
of development which will occur within each section of the study area 
and ~n caleulate the traffic exoeeted at some future date. 

As more is learned about how a city grows, more accuracy can be expected 
in predicting future traffic. 

In Cape Girardeau in 1960 the Missouri State Highway Department 
made a traffic study to determine the effect that proposed highway 
improvements would have on the traffic patterns in that area. The traffic 
analysis used for this study employed the gravity model technique developed 
by Alan Vorhees and used in several cities in Iowa. The gravity model 
derives its name from the fact that vehicle trips are distributed by a 
formula which closely resembles Newton's formula for the law of gravity. 
The gravity model is no more than a reduction to a formula, certain 
known traffic habits and travel pat.terns of people. Since man is logical 
in his thinking and in his habits, his actions can be predicted with a 
high degree of reliability. Therefore, by a study of his past habits, 
his future actions can be determined. It is known how far a person will 
travel to shop, how much time he is willing to spend driving to and from 
work and how many trips he will make each day. By a study of the present 
and predicted activities in areas within a city, we can tell how many 
people will drive from one area to another and for what purpose. In 
Cape Girardeau, for instance, the experience gained in the Joplin study 
was used. 

The gravity model type of study was used in Missouri for the first 
time in Cape Girardeau. The decision to use this type of study was based 
on t he success that Iowa had wi th thi s type o f study and i t was fe lt that 
better information could be gotten with a minimum of cost. 
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Any traffic study reg:ardless Qf the method of analysis can be divided 
into three parts or phases: 

I. Getting the facts or field survey. 
II. Analyzing the facts. 
III. Conclusions. 

Getting the Facts (field survey) 

Within any city we have three types of trips - internal to internal, 
external to internal and external to external. By combining all of 
these trips we get the total trips within a city. 

In Cape Girardeau traffic patterns of internal trips in 1960 and 1980 
were developed by means of a gravity model. The traffic patterns of 
vehicles entering and leaving the study area at the external survey limits 
~e-re derived by origin and destination interviews. 

The field survey involves the following studies: 

I. Origin and Destination Survey 
a. External 

. b . . Internal 
II. Traffic Volume Study 
III. Street Inventory 
IV. Travel Time Survey 
V. Land Use Study 

a. Population 
b. Employment 
c. Vehicle Registration 

In Cape Girardeau the limits of the study _area were defined by 
drawing a line around the city at or near the city limits. This line is 
referred to as the external cordon and was located to include virtually 
all of the developed land within the city. For convenience in tabulating 
traffic data the study area was divided into forty-seven zones of 
approximately one-quarter square mile area. Where major streets and 
highways crossed the cordon_ line, the origin and destination interview 
stations were located. There were nine interview stations on the external 
cordon which intercepted 95% of all traffic entering and leaving the study 
area. The motorists were stopped and asked where the trip began, where 
it would end and t he purpose of the trip. This gave us an accurate 
determination of the trips in and out of t he city and to which part of 
the city the motorist was going. Seventy-four percent of all trips 
were interviewed or a total of 22,000 interviews. 

An internal cordon line was drawn around the central business distr i c t 
which included three ~ones - zone 100 , 103, and 106. Interview stations 
were s e t up on all s t r eets l ea ding i nt o the C. B. D. Thi s gave us a fair 
check on t he amount of int ernal tr ips and t he character o f t hese trips 
and also provided a check on the accuracy of the gravity model. 
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Traffic counters were set up at all interview stations and along all 
screen lines from which the total traffic within the city could be deter-
mined and provided a further check on the accuracy of the gravity model. 

In cooperation with the city an arterial street system was established 
to which present and future traffic would be assigned. 

An inventory of part of this system was made to determine capacity. 
This involved measuring street width, studying traffic controls such as 
signs and signals and studying street use such as parking and loading 
zones. 

In addition, traffic time studies were made to determine the length 
of time of travel from one part of the city to another and to determine 
the average speed which could be made on the street system both during 
the peak and off-peak hour. Six runs were made in each direction during 
the peak and off-peak periods and the travel time recorded for each block. 

The population of the city was determined beginning with the year 
1900 and including the last census of 1960. This provided the basis for 
future growth predictions and, from this, estimated growth in each zone 
was predicted for the year 1980. The labor force was then determined 
for each zone and the growth in each zone estimated based ·on present 
land use and probable growth. Total and retail employment in each zone 
was also determined for the purpose of estimating trip attraction. 
Vehicle registration was determined for each zone and the growth in 
registration predicted for 1980. The expected increase was estimated 
to be 83% for the study area. The above information on land use in-
cluding population, employment, and vehicle registration was furnished 
by the City of Cape Girardeau. 

All of the field information which was collected was reduced by coding 
to a form which could be placed on IBM punch cards and fed into a computer 
for processing. 

Analyzing the Facts 

Recent studies have disclosed that there is a close relationship 
between land use and traffic patterns and that daily travel habits 
within an urban area are repetitive in nature. These findings provide 
the basis for synthesizing travel by mathematical equations and 
procedures known as traffic models. The steps in the procedures for 
analyzing present and future traffic in Cape Girardeau were as follows : 

1. Evaluate Land Use 
2. Estimate Trips 
3. Distribute Trips 
4. Traffic Assignment 
5 . Determine Street Capacity 

In evaluating the land use we must know the population, employment 
and vehicle registration in each zone, both present day, and reasonably 
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accurate estimates for the year 1980. With this information, trip 
generation for each zone can be determined. 

It is known that where there is employment in one zone and a labor 
force in another zone, there will be a certain attraction for trips from 
the labor force zone to the employment zone. This attraction is propor-
tional to the size of the labor force in the one zone and the number of 
employees in the other and inversely proportional to the distance or 
travel time between the zones. This procedure of determining zone to 
zone movements makes use of the gravity formula. Since all trips are 
not made for the same purpose, four basis trip motives were used in 
simulating internal travel. They are as follows: Work, Connnercial, 
Social and Miscellaneous. Generated traffic for each of the trip purposes 
were based on the following factors: 

Trip Production and Attraction Factors 

Trip Type 

Work 
Connnercial 
Social and Recreational 
Miscellaneous 

Trip Production 

Labor Force 
Population 
Population 
% Work & Connnercial 

Trip Attraction 

Total Employment 
Retail Employment 
Population 
% Work & Connnercial 

Labor force, population, employment and vehicle registration data 
were computed from various sources for each of the forty-seven zones. 

Trip characteristics, such as number of trips generated, length of 
trips and vehicle occupancy are governed by trip purpose. These character~ 
istics are determined by an analysis of movements made by persons engaged 
in the activities of daily living and it is found that they vary very 
little between similiar cities. Trip characteristics for Cape Girardeau 
were derived from a study made in Joplin during the same year. 

The distribution of trips involves testing· the attraction of each 
zone for all other zones in the study area and balancing all trips between 
all zones to agree with a previously determined fOntrol totals of trip 
ends in each zone. To illustrate graphically the n;µml>er of trips 
between all zones, a ohaJ"t c,>f zone to zone movement is drawn. 

The external trips . for 1960 were based on information obtained from 
the origin and destination survey at the external stations. 1980 trips 
were computed by applying a growth factor based on past experience and 
anticipated development of the area surrounding the station. A chart 
to show the relative intensity of zone to zone movements was then drawn 
for the external to internal trips and the external to external or through 
trips for both 1960 and 1980. 

To make use of this information then, we need to know which streets, 
if any~ are overloaded. A capacity study was made of the most critical 
streets and we have a map showing these streets with a band graphically 
representing capacity and another showing the assigned traffic volumes. 
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By comparing the two, we can easily see on which streets we are likely to 
have congestion and which streets will be critical by 1980 and will need 
improvement. Since peak hour traffic is the volume we must design for, 
our chart shows peak hour volumes compared with hourly capacity. 

Conclusions 

To make use of this study or any study the report must be studied. 
I pointed out that by comparing the street capacity with the assigned 
volumes, danger points can be located before they actually happen. Long 
range plans should be worked out for progressive improvements of the 
arterial streets. Improvements at the outset could involve only improving 
intersections to increase the overall eapacity of the streets, eliminate 
parking on narrow streets, eliminate letc curns, install traffic control 
lights or going to one way pairs of streets. Later in this plan, as the 
need arises, further improvements should be considered, such as, widening, 
reconstruction and new locations. 

The plan, however, is useless unless the city organization is. geared 
to maintain it. As part of the plan, a sound financial program should be 
considered to finance proposed improvements. A street improvement plan is 
only one part of an overall city plan for development; however, it is of 
vital importance because the street and highway system is ·a connecting 
link between all other activities. 

Compared to many other cities we found Cape to be in very good shape 
traffic wise. There is some congestion during peak periods but very 
little delay is experienced during these periods over other periods during 
the day. 

By combining all the trips which involved internal circulation 
derived from the gravity model with those from external to internal and 
all through trips, we should have the total trips in any one day in 
Cape Girardeau. 

This tells us where people would like to go and the next question 
is how do they get there. To answer this we must assign all of the zone 
to zone trips to a street and highway system. Since it is impractical to 
aS$ign traffic to all local streets, only an arterial system agreed upon 
with the City of Cape Girardeau was used. This assignment process is 
done by an electronic computer and involves testing the total driving 
time on all possible paths and seeking out the shortest route time-wise. 
The total trips between the zones by trip purpose are then assigned to 
this route. After combining all trips assigned to the street system we 
then come up with a flow map for the year being considered. 

To check the accuracy of our traffic model it is necessary to com-
pare the traffic assignments with the ground count. This is done by 
setting tra-ffic counters along what we call a screen line or several 
screen lines·; which we have done in this aase, and check our traffic 
assignments against the actual traffic count. The following chart shows 
the comparison between the actual count on a screen line and the gravity 
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model or synthetic assignments: 

Gravity Model 
Accuracy Checks 

Ratio 
Type of Gravity Gravity Model 
Check Location Actual Model Actual 

Vehicles Miles 169,048 151,448 0.90 
Screenline Independence 51,097 42,734 0.84 
Screenline Sprigg Street 48,477 39,638 0.82 
Screenline West End Blvd. 39,775 33,359 0.84 
Screen line CBD Cordon 20,116 19,639 0.98 

For the time being, at least, it -appears that traffic engineering 
improvements such as traffic controls, control of parking and improvements 
at intersections, would decrease the congestion. 

The use of a gravity model for predicting traffic depends to a 
large extent on the knowledge of how a city grows. The better we can 
predict where growth will take place in a city the better will be the 
results from a gravity model. 

(Slides were shown to illustrate the Cape Girardeau study). 

NEED FOR UNIFORMITY IN TRAFFIC CONTROL DEVICES 
by 

Charles W. Prisk 
Deputy Director of Highway Safety 

Bureau of Public Roads, U. S. Department of Connnerce 

This opportunity to participate in your 14.th Annual Traffic 
Engineering Conference is one I welcome very much. Through my long 
pe rsonal friendship and professional association with the late Leon 
Corder, Traffic Engineer of the Missouri Highway Department, I know 
these conferences have made many valuable contributions, not at all 
limited by the boundaries of your State. It is a pleasure also to 
bring the good wishes of Federal Highway Administrator Whit'ton to this 
Conference. I am sure he would enjoy being here as he has on many 
previous occasions. 

Contrary to what you might expect, I am not going to spend my 
time belabor ing the need for uniform traffic control devices. The 
deficiencies that exist have been pretty well covered already by the 
Sunday feature story writers, and others more alert to criticize than 
I. Instead, I pre fe r to talk wi t h you about what uni f ormit y in traff ic 
control means, how much uni f ormity we ough t to have , and t h en sugges t 
a few ways that a more desi~able stat e o f a ffa i rs can be reaehed. 
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You may think this is an over-simplification of my assignment. If 
it is, you who hear me out this afternoon can use the discussion period to 
embarrass me with questions. 

Now suppose we consider what we mean by uniform traffic control. 
Most basic of all the ingredients in uniform traffic control is legal 
significance. When an official highway or traffic agency wants the public to 
observe a certain regulation as for a ONE-WAY street, the clear communication 
of that ONE-WAY regulation to drivers is a first requirement. If an army 
captain were to issue conflicting orders to his men, you could expect 
confusion. The orders would not be obeyed, except by chance. Now, consider 
that situation for 87 million drivers, where the tendency is not to take 
disciplinary orders very well anyway. The_ urgency to have the legal signifi-
cance of official traffic controls clearly understood is evident. 

In fact, from the viewpoint of highway safety, it is fundamental 
that there be a harmonizing of official traffic regulations and the means 
for conveying their messages to highway users. This is difficult, not 
only because members of the driving population vary so greatly in their 
capacity to respond to and translate the legal significance of any con-
trols that may be displayed, but because some of the differences are 
beyond the capacities of all of us, because of the absence of uniformity 
in the laws themselves. An example of this is found in the familiar sign 
that reads "SPEED LIMIT 60", which means different things in different 
States. In some, it is an absolute limit; in others a prima facie limit. 
But with exceptions for such cases as this, you will probably agree that 
universal legal significance is inherent with uniform traffic control. 

The day of the automatic highway is not yet here, but it does re-
mind us that control of steering and velocity are the primary manifesta-
tions of driving. Here, then, is something else we mean by uniformity 
in traffic control. Control devices relate in one way or another to 
these two functions. Until individual drivers relinquish operational 
control of their vehicles--which I believe to be in distant years--
uniformity in signs, signals and markings will be of direct and obvious 
consequence to the proper control of steering and velocity. 

When the term uniformity is applied to traffic control, it means 
that someone has given up some of his pet ideas in order that a broader 
benefit might be obtained. When detailed comparison of two devices 
shows only a slight margin of difference, the benefits of using the 
one that conforms with general practice weighs heavily in its favor. 
Novelty factors are often ignored by proponents of revolutionary new 
devices, and I have often wanted to see a controlled test of something 
like a striped STOP sign. 

Sunnning up these few observations, I'd say that uniformity in traffic 
control devices implies a respect for their legal significance, a prefess-
ional regard for their impact on the driver's performance and for their 
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relation to street and highway design, as well as a recognition that 
general public acceptance of identical or similar devices in like 
situations has a worth of its own. 

Now we come to the matter of how much uniformity we'd like to have. 
A short time ago, I started to repair my daughter's foreign-made bike. 
None of my wrenches fit and I am now prepared to support international 
uniformity for bicycle nuts. Of course, I am struck by this incident 
because I do not have the least bit of interest in buying a whole new 
set of bicycle wrenches. If we are to standardize, I naturally feel 
that we should let them meet our sizes. Quite seriously, this is a 
great big consideration in the total thinking about how much uniformity 
we really mean we want. 

A friend of mine teaching his wife how to drive told her, "Go on the 
green, stop on the red, and take it easy when I turn white". Actually, 
effective traffic control is a highly complex and sophisticated problem. 
The amount of uniformity that can be prescribed in an area where knowledge 
is so incomplete is obviously debatable. You can look at it in another 
way, too. The rules of the road, such as keep to the right and pass on 
the left, are well observed and are not derivations of scientific research 
so much as they are arbitrary judgments based on good horse sense. 

So, I believe that the answer to how much uniformity ought to be 
related in part to developments and new knowledge and, in part, to the 
extent to which common agreement among recognized authorities can be 
obtained. I know the National Joint Committee on Uniform Traffic Control 
Devices, which has prepared the current national standards, will be 
responsive both to new knowledge and to information representing common 
agreement. 

You, perhaps, realize that there are 64 million automobiles in use 
today, almost a SO-percent gain over just 10 years ago. This fact, along 
with the increasing range of circulation, needs to be reckoned with in 
determining how much uniformity we should have in traffic control 
devices. City, County and State borders no longer are common limits 
for most of our drivers. 

To have the minimum adequate communication with this large free-
wheeling population, signs must always be clearly readable, carry the 
right messages and be located to permit needed maneuvers to be made 
safely. Markings must be conspicuous and have unmistakable meaning, and 
signals must be used conspicuously at locations selectively justified 
by findings from engineering study of physical, traffic and safety con-
ditions. Uniformity must be carried this far, at the very least. 

The growing complexity of freeway design in urban areas tends to 
destroy the normal sense of direction that most of us rely on, and we 
need signs and other guides that seek out the driver in a reliable and--
if I may use the word again--uniform way. 
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It is to problems such as these that authors of the 1961 Manual on 
Uniform Traffic Control Devices weighed the need for how much uniformity. 
About 40 years ago the forerunner of the present Manual was first written 
by the Mississippi Valley Conference of Highway Officials and I suspect 
that the problem of how much niformity was equally important then. It is 
significant, of course, that the principle of uniformity has been so long and 
so widely embraced, but the honeymoon often ends when the actual application 
of the traffic controls begins. If I judge the work of recent years accurately, 
I believe it has dealt more with the controversial functional problems and 
less with the physical specifications or materials aspects of uniformity than 
the earlier work. This has the same advantage as any performance specification 
in that it encourages competition and development of new materials, which is to 
be connnended, but much more needs to be done. 

Granted that we understand each other on what uniformity is and how much 
we need, let's see what the prospects are for getting some of the benefits. 
You are perhaps aware that a series of 13 Regional Conferences on Traffic 
Control have just been concluded by the parent organizations of the National 
Joint Committee on Uniform Traffic Control Devices in cooperation with the 
Bureau of Public Roads and the Automotive Safety Foundation . The parent 
organizations include the American Association of the State Highway Officials, 
the Institute of Traffic Engineers, the National Connnitte·e on Uniform Traffic 
Laws and Ordinances, the National Association of County Officials, and the 
American Municipal Association. Even before the Regional Conferences, a 
similar meeting was held in St. Louis to consider the new standards and means 
for their adoption. 

Through all these conferences, the responsible Federal, State, County and 
City officials have had a first-hand opportunity to get acqu~inted with the 
new Manual, to consider its effects on existing practice, and to discuss their 
interlocking responsibilities. Many problems have been revealed in these 
conferences, but I believe I can honestly generalize the results by saying that 
there's a lot of enthusiasm for the new standards. 

Now enthusiasm is a fine quality, but as a delegate remarked at one of 
the Regional Conferences, we sometimes hold meetings with people who are 
already convinced, and fail to reach others who are not. Sure ly we need to 
broaden the audience beyond that of the traffic engineer. Even though his 
skills and competence are paramount in the area of traffic control devices, 
the cooperation of highway engineers and administrators, legislators, police 
and court officials, and interested groups among the public at large are 
also needed if uniformity is to be a practical reality. 

Looking in this direction, the National Joint Connnittee on Uniform 
Traffic Control Devices is encouraging discussions such as those you have 
scheduled for this Conference today and tomorrow. We are also tentatively 
planning a National Conference on Uniform Traffic Control to give still 
more promotional emphasis to the subject. At this time, State-by-State 
checks of progress would be reviewed. I suspec t that the high public 
relations value of modernizing traffic control installations has been 
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overlooked in many States and communities. Evidently Missouri is an 
exception and I was delighted to learn that broad scale plans are being 

-made on sections of the State highway system for the general moderni-
zation of traffic control devices. 

The Bureau of Public Roads has announced its desire to encourage 
improvements in traffic control, either as separate projects, or as part 
of highway construction projects. This will benefit the Federal-aid 
routes, and we are hopeful that there will be some carry-over effects to 
other highways in both urban and rural areas. 

Another means for extending the benefits of uniformity in traffic 
control has found favor in New Hampshire, where agreement to modernize 
signs, signals and markings is now a prerequisite to State aid for 
highway construction in the towns of that State. This would seem to 
be an excellent example for application in other States. 

In conclusion, I believe that many means for getting desirable 
uniformity are gradually coming to light. Because the standards are not 
perfect today, nor will they be 20 years from today, and for other 
reasons, we shall never fully achieve the goal. But I am even more 
convinced that we cannot afford to drift on a flood of unorganized, 
individual ideas. With the wisdom of research and experienced judgment 
that will be brought to bear systematically on this area, traffic con-
trol devices will. uhemselv.es, b~aiome -more efficient. It is inconceivable . I . . . . . . 
that traffic engineering techniques will not increasingly incorporate and 
use to good effect the values that arise from uniform design and uniform 
application of traffic control devices. I fully believe that uniform 
traffic control has an integral part in any future there may be for highway 
transportation. We hope you do too . 
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Traffic Signs 

TRAFFIC SIGNS AS PROVIDED IN THE 
NEW MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES 

by 
Daniel J. Hanson 

Traffic Commissioner, St. Louis County, Missouri 

It is rather appropriate that Part 1 of the new Manual of Uniform 
Traffic Control Devices for Streets and Highways deals with Traffic 
Signs since the~..s.:i,gn is the oldest device used for controlling, safe-
guarding and expediting traffic. In addition to the new Uniform Manual 
there are two other booklets, prepared by the U. S. Department of 
Connnerce, Bureau of Public Roads in 1961, which are extremely useful. 
These booklets entitled "Standard Highway Signs" and "Standard Alphabets 
for Highway Signs" present detailed drawings of signs, letters and numerals 
as specified in the new Manual. The booklets are available for official 
use and distribution and it is suggested that anyone who may not have a 
copy of these documents among his personal possessions secure them by 
writing to the Superintendent of Documents at the U. S. Government 
Printing Office, Washington, D. C. 

Traffic control is, of course, not a new problem. In fact, from the 
days of the chariots to today's compact cars, traffic movement has been 
a continuing governmental headache. For example, ancient Greece was 
having its troubles with women drivers until Lycurgus of Athens, one of 
the first highway commissioners, tried to impose restrictions upon 
women chariot drivers. Legend has it that Mrs. iycurgus was one of the 
first women to be stopped and shortly thereafter her highway commissioner 
husband rescinded his order. King Sennacherib of Assyria didn't fool 
around with parking tickets. He simply or.dered the death penalty for 
"anyone who interfered with the main highway". 

It is obvious that we have come a long way in traffic regulation 
since the days of ancient Greece. Much uniformity has been accomplished 
since its importance has been recognized. Use of red as the color to 
signify a traffic signal stop and a "Stop" sign are becoming universal. 
Likewise, the shapes of certain signs, such as the railroad crossbuck, 
the octagonal "Stop" sign and the diamond shaped warning sign have 
become standard. 

Among new signs receiving wide acceptance is the triangular shaped 
"Yield" right-of-way sign. The design and shape of the "Yield" right-
of-way sign has been improved over the original keystone shape and the 
wording "right-of-way" has been dropped from the message. Although the 
"Yield" sign has only limited applications on County highways, when used 
it does have the distinct advantage of only requiring a stop when it is 
necessary for a driver to yield the right-of-way to crossing traffic. 
The "Yield" sign should not be r egarded as a substitute for a "Stop" 
sign where a "Stop" sign is warranted. The yield sign shall be an 
equilateral triangle with a black legend on a yellow fully reflectorized 
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background and the sides of the triangle shall have a standard length of 
36 inches. 

Despite the fact that much progress has been made there is still a 
long way to go in order to achieve the desired degree of traffic sign 
uniformity. The new edition of the Manual on Traffic Control Devices is 
a major improvement from previous editions. The section on signs has 
been completely rewritten and expanded to include new material on express-
way signing, lane use control signs, Civil Defense signing, and signing 
for construction and maintenance operations. 

The latter two groups have been covered in individual chapters in 
order to facilitate a separate publication and distribution to those who 
may have little or no use for the other sections of the Manual. Signing 
for the protection of the public and the workmen at highway construction 
and maintenance sites calls for numerous special designs and applications. 
Signs for Civil Defense, with the exception of Evacuation Route Markers 
which are of somewhat questionable value today, are strictly for emergency 
use and will be posted only in the case of disaster. 

For the National System of Interstate and Defense Highways, the 
American Association of State Highway Officials has established special 
standards, approved by the Bureau of Public Roads, consistent with the 
more general requirements set forth in the new Manual. However, the 
special standards for Interstate roads have been designed to provide a 
maximum of uniformity for a system of high-speed, high-capacity expressways. 

The AASHO manual for the Interstate System entitled ''Manual for 
Signing and Pavement Markings of the National System of Interstate and 
Defense Highways-1961" should be consulted directly for any signing to 
be done on expressways. A copy of this document can be obtained from 
the American Association of State Highway Officials, 917 National Press 
Building, Washington 4, D. C. 

Actually the problem of informing motorists as to what is expected 
of them is not a new one. Back in 1908, those new-fangled gasoline 
buggies were quite a problem. In the good old days, the following rules 
were listed as in vogue: 

1. On discovering an approaching team, the automobilist must stop 
off side and cover his machine with a tarpaulin painted to 
correspond with the scenery. 

2. In case a horse will not pass an automobile notwithstanding 
the scenic tarpaulin, the automobilist will take his machine 
apart as rapidly as possible and conceal the parts in the grass. 

3. Automobiles must be seasonably painted; that is, so that they 
merge with the ensemble and not be startling. They must be 
green in the spring, golden in the summer, red in the autumn 
and white in the winter. 

4. Automobilists running in the country r oads at night must send 
up a red rocket every mile and wait ten minutes f or the road t o 
clear. They may then proceed carefully, blowing their horns and 
shooting roman candles. 
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Prior to 1961, the last edition of the Uniform Manual was published 
in 1948. This Manual permitted alternate use of several types of signs, 
signals and pavement markings. Consequently, many traffic officials 
went their separate ways installing devices which met their personal 
fancy. The new Manual emphasizes the use of a single standard, reducing 
the number of alternatives, and eliminates most of the qualifying state-
ments of previous editions, which only added to the confusion and thereby 
discouraged uniformity. 

The Signs Section of the new Manual covers over one hundred pages 
of information. This is, therefore, neither the place, nor do we have 
the time to delve into a lengthy dissertation on the detailed changes 
in the Signs Section of the new Manual. However, I would like to point 
out several of the guiding principles and more important points included, 
such as: 

1. Generally speaking, the sizes of most traffic signs specified 
in the new Manual are larger than those now in use. Most 24 inch 
signs have been increased to a 30 inch size, thereby increasing 
the target value over 50 per cent. These signs are designed to 
provide greater visibility at higher driving speeds, particularly 
on multi-lane highways and on expressways. Smaller size signs 
will only be permitted on minor roads and secondary streets 
having only one lane of traffic in each direction and a 85 
percentile speed of less than 30 miles per hour. 

2. An important innovation is that standard sizes are now specified for 
signs, whereas in the past, only minimums were set. The standard 
dimensions shown in the Manual have been· designed to provide 
clear visibility during the time and distance necessary for 
approaching traffic t o r ead and comprehend the message under 
normal highway conditions. For freeways and expressways, signs 
are to be larger and higher than those on conventional streets. 
Overhead signing is to be used at locations where heavy traffic, 
terrain or highway design features impair the visibility of 
signs located at the side of the roadway . 

3. A simple conventional symbol like the curve arrow or inter-
sect i on diagram is instantly recognized and, whereve r applicable , 
is preferred to a lettered message. A recognition of t he value 
of symbols and their suggested use to the fullest extent possible 
is indicated. A wider adoption of symbols is particularly 
appropriate on warning signs. Symbols convey meanings much more 
r apidly than word message s and are widely use d in Europe , 
Canada and Latin America. In this r espect, we are far behind 
our Internat i ona l brothe rs. 

4. All signs that convey their messages during hours of darkness 
shall be reflectorized or illuminated. Reflectorization is 
optional for ur ban parking signs, which are ordinarily r ead at 
slow speeds and often receive some illumina tion from street 
lighting. 
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Despite the fact that much progress has been made, there is still 
a long way to go to achieve the desired degree of uniformity. In a 
minute we will look at some colored slides depicting examples of the 
obvious need for adopting the Signs Section of the new "Manual on Uniform 
Traffic Control Devices". These pictures, taken mostly in the St. Louis 
Metropolitan area, show what can happen when 98 County Municipalities, a 
large City Government, a State Highway Department and St. Louis County 
are allowed to establish 101 different standards for traffic signing. 

Facetiously, one of the St. Louis County newspapers had this to say 
about the confusion relating to speed limit signs within one municipality: 

NEW SPEED LIMITS 

"City Council may again revise speed limits as follows: 
6 am to 8 am 5 miles per hour on Florissant Rd. 
8 am to 4 pm -- 20 mph on Florissant, 30 mph elsewhere. 
4 pm to 6 pm -- back to 5 mph on Florissant Rd. 
Friday and Saturday evenings -- 3 mph. 
(Except past picture show and bank, Friday 1-1/2 mph) 
Sunday -- 5 mph going to church -- 40 mph going home from church. 
If this is not clear, leave your car at home and walk. 
P. S. Also 1/4 mph past Legion Fish Fry on Friday evenings." 

The installation of too many signs poorly located is the type of 
traffic control which creates confusion rather than understanding at a 
busy signalized intersection. At one location in St. Louis County five 
traffic signs were located on the motorist's near right within a distance 
of less than thirty feet from the signals. These signs read in order: 

1. No Parking Here to Signal 
2. Stop at White Line on Red Light 
3. Right Turn Only on Arrow 
4. Danger Traffic Merging from Right 
5. Stop When Signal is Off 

Each sign may have some degree of importance but how can the average 
driver recognize their relative significance? It is obvious that no 
motorist has adequate time or sufficient distance in which to react to 
this conglomeration of messages. It has been suggested that no one should 
drive alone in the St. Louis Metropolitan area and that a navigator is 
needed for each driver in order to read and interpret the variance of 
signs, signals and pavement markings encountered along the way. 

Let us briefly examine three of the basic devices which are presently 
being used, namely the traffic signal, stop sign and yield right-of-way 
sign. Although traffic officials are familiar WLth the basic message and 
meaning behind each of these controls, it is apparent that the general 
public as a whole does not have the same complete understanding of the 
use of these devices. Basica!ly it is not entirely their fault as, we 
have often times unintentionally led John Q. Motorist into many a confusing 
and chaotic situation. 
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For example, at a signalized intersection in St. Louis County, at one 
time a motorist was confronted with a red, amber and green light; a red 
and white "Stop When Signal is Off'' sign and a black and yellow ''Yield 
for Pedestrians in Cross Walk" sign. It is understandable that an 
approaching motorist could easily become confused at such a location where 
he is confronted with a "Go", "Stop" and "Yield" instruction at the same 
time. 

It should be pointed out that the new Manual specifically prohibits 
the use of "Stop" signs at intersections where traffic control signals 
are present, and also that the "Yield" sign is not a pedestrian control 
device. We are happy to report that this situation has been corrected 
and the confusing signs removed. Under the previous arrangement, it was 
impossible to determine which of the three indications took precedent. 

The interpretation of this type of traffic signing would afford a 
Philadelphia lawyer a field day in court. Yet such over-signing seems 
almost commonplace in many urban areas. A conservative use of regulatory 
and warning signs is recommended in the new Manual. On the other hand, a 
frequent display of route markers and directional signs will keep the 
driver informed of his location and course of travel. 

Traffic signs can be functionally classified as follows: 

1. Regulatory Signs, giving the highway user notice of traffic 
laws or regulations that apply at a given place or on a given 
highway, disregard of which is punishable as an infraction, 
violation, or misdemeanor. 

2. Warning Signs, calling attention to con~itions in or adjacent 
to a highway or stree t that are potentially hazardous to 
traffic operations. 

3. Guide Signs, showing route designations, destinations, directions, 
distance, points of interest, and other geographical or cultural 
information. 

The significance of sign shapes is standardized as follows: 

1. The octago~ shall be reserved exclusively for the Stop sign. 
2. The equilateral triangle, with one point downward, shall be 

reserved exclusively for the Yield sign. 
3. The round shape shall be use d for the advance warning of a 

railroad ~rossing, for civil defense Evacuation Route Markers 
and also for some State Route Markers. 

4. The diamond shape shall be used only to warn of an existing or 
possible hazard either adjacent to or on the roadway. 

5. Regulatory signs, with the exception of Stop signs and Yield 
signs, shall be rectangular, ordinarily with the longer dimension 
vertical. 

6. Guide signs, with the exception of certain route markers, shall 
be r ec tangular, ordinarily with the longer d i mens ion horizontal. 
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Other sign shapes are reserved for special purposes such as the 
red, white, and blue shield for Interstate markers, and black and white 
shields for State highway routes. The crossbuck shape is restricted for 
use at railroad grade crossings. With the exception of the railroad 
crossbuck, all warning signs shall have a background of highway yellow 
with a black legend. 

Regulatory signs, with the exception of the red stop sign, the 
yellow yield sign and certain urban parking signs shall have a white 
background with a black legend. An option is permitted for signs 
exceeding 30 inches by 36 inches in size, where a black background with 
a white legend can be used. It is noted that Interstate standards permit 
only a white background for all black and white regulatory signs. 

Guide signs, with the exception of certain route markers and Rest 
Area and Services signs, shall use only the colors white , black and green. 
Destination, Distance and Information signs, except Rest Area and Services 
signs for which special distinctive designs are permitted, shall have a 
black legend on a white background, white legend on a black background 
or a white legend on a green background. A few special exceptions for 
particular signs are noted in the new Manual in the detailed specifi-
cations dealing with those signs. 

Starting with Page 25 in the new Manual> specific se.ctions dealing 
with application, design and placement of Regulatory, Warning a~d 
Guiding Signs are included. Your attention is directed to these important 
and enlightening pages in the new Manual in hopes that each of you will 
reread this section at your convenience as we certainly cannot devote 
sufficient time to it here today. Such important consideration as 
lettering, word messages, sign borders, erection details, and maintenance 
of traffic signs is thoroughly and ably covered in the Signs Section 
of the Manual. 

The design, installation and maintenance of traffic signs is an 
i mportant and vital business. It is no longer a forgotten e lement in 
the design, construction and maintenance of our roadway network. The 
motoring public judges the entire roadway system, to a very large degree, 
by the signs and mark;i.ngs encountered daily along the way. It is, 
therefore, most imper~tive that we make our "traffic signs" as 
meaningful as possible. 

(In addition to the formal address by Mr. Hanson a review of the pages 
in the new Uniform Manual Signs Sections was presented. Following t his, 
a series of colored slides relating to uniform traffic signing were 
shown.) 
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NEW MANUAL ON UNIFORM TRAFFIC CONTROL 
DEVICES - PART II: MARKINGS 

by 
James A. Thompson 

Senior Engineer, Division of Traffic 
Missouri State Highway Department 

Markings have definite and important functions to perform as a traffic 
control device. In some cases they are used to supplement signs or signals. 
In other instances they obtain results that cannot be obtained by the use 
of any other device. In such cases they serve as a very effective means of 
conveying certain messages that could not otherwise be made clear to the 
motorists. 

Traffic markings are specialized types of traffic signs in which the 
message is in contrast with the color and brightness of the pavement or 
other background. Since markings convey a perspective of depth, they are 
used to signify the delineation of path, lateral clearance, and the proximity 
of obstructions. Because of their position, markings are in the normal 
field of attention and range of vision of the motorists, thereby making 
them highly effective under favorable conditions. 

Pavement markings have definite limitations. They may be entirely 
obliterated by snow, are not clearly visible when wet, and are not very 
durable when painted on surfaces exposed to traffic wear. In spite of 
these limitations they have the advantage, under favorable conditions, of 
conveying warnings or information to the driver without diverting his 
attention from the roadway. 

As in the case of all other traffic control devices, it is imperative 
that markings be uniform so that they may be recognized and understood 
instantly by all drivers. 

Markings are of a number of types: 

1. Pavement Markings: 
(a) Centerlines 
~) 
(c) 
(d) 
(e) 
(f) 
(g) 
~) 
(i) 
(j) 
(k) 
(1) 
(m) 
(n) 
(o) 

No-passing zones 
Pavement edge lines 
Paved shoulder markings 
Pavement width trans itions 
Channe lizing lines 
Approaches to obstructions 
Turn markings 
Stop lines 
Crosswalk lines 
Approaches to railroad crossings 
Parking space limits 
Word and symbol markings 
Lane use control markings 
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2. Curb markings for parking restrictions 

3. Object Markings: 
(a) Objects within the roadway 
(b) Objects adjacent to the roadway 

4. Reflector Markers: 
(a) Hazard markers 
(b) Delineators 

The most corrnnon method of placing pavement, curb, and object markings 
is by means of paint. 

The night visibility of pavement markings is increased by the use of 
minute glass "Beads" (actually true spheres) embedded in the pavement-
marking material to produce a retrodirective reflecting surface. 

Thermoplastic materials for pavement marking are finding increased 
use at locations subject to extreme traffic wear. 

Metal and plastic inserts and flat marker units in or on the pavement 
surface are used principally in urban areas, where heavy traffic rapidly 
destroys painted ~arkings, and frequent repainting not only is costly but 
also causes undue traffic delays. In rural areas, speed of application 
makes painting the preferred form of markings. 

The use on the pavement surface of small metal or plastic studs with 
inserted reflector buttons is not recorrnnended. 

Large "mushroom" buttons or bars of cast iron or concrete, several 
inches high, with or without reflectors, lights, symbols, or messages, 
should not be used for pavement markings. They are sometimes used to 
designate pedestrian islands or to assist in channelizing traffic. In 
these applications they are, in effect, curbs or islands, and they should 
be restricted to such applications. 

Pavement markings shall be white or yellow in color. The use of 
black in the gaps of a broken pavement line is permissible where the 
pavement itself does not provide sufficient contrast. To the Missouri 
State Highway Department, this is not the complete reasoning. The use of 
black provides a centerline at night on a wet pavement when two vehicles 
are approaching from opposite directions by means of specular reflaction 
when the white line is not visible. This is one of the criteria considered 
by the Missouri State Highway Department when the use of black paint was 
established as a standard. 

White shall be used for: 
1 . Centerlines on two-lane rural roads and city streets 
2. Lane lines 
3. Pavement edge lines 
4. Paved-shoulder markings 
5. Channelizing lines 
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6. Approaches to obstructions which may be passed on either side 
7. Turn markings 
8. Stop lines 
9. Crosswalk lines 

10. Parking space limit lines 
11. Word and symbol markings 

Yellow shall be used for: 
1. Double centerlines on multilaned pavements 
2. No-passing barrier lines 
3. Curb markings: 

(a) To show parking prohibitions covered by signs or ordinance 
(b) On islands in the line of traffic 

Objects adjacent to the roadway, such as guardrails, trees, and rocks, 
may be painted white as a useful guide to night traffic. 

A broken line shall be used for the centerlines on two-lane rural 
roads and for lane line where these lines are only guide lines that may 
be crossed at the discretion of the driver. A broken line, with segments 
and gaps well proportioned, is as effective as a solid line for guide 
purposes. The standard ratio of stripe to gap is 3 to 5; The Missouri 
State Highway Department plans to use a 15' white and 25' ·black or skip. 

On urban streets the line segments and gaps may be considerable 
reduced in length, but the 3 to 5 ratio of stripe to gap should be 
maintained. 

Solid white lines are used for guide lines where the line may not 
ordinarily be crossed at the discretion of the driver or where crossing of 
the line is to be discouraged. These include centerlines on city streets, 
channelizing lines, pavement edge lines, and approach markings to obstructions 
which may be passed on either side. Transverse pavement lines, such as 
stop or crosswalk, are also solid white lines. 

Solid yellow lines are used for guide or regulatory lines, to the 
left of which it is unsafe or illegal to travel. 

Centerlines, lane lines, and barrier lines shall be 4 to 6 inches 
wide. Channelizing lines may be as wide as 12 inches. 

Transverse lines on pavements must be much wider than longitudinal 
lines to be equally visible. Stop lines may have to be as wide as 24 
inches where approach speeds are high. 

All pavement markings having application at night shall be reflector-
ized. 

Lane lines on rural or urban roads shall be broken white lines, not 
less than 4 inches nor more than 6 inches wide. The lane width should not 
normally be less than 10 feet, with 12 feet as desirable. (In urban areas 
a minimum of 9 feet is permissible where a maximum number of lanes must be 
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made available, as at a signalized intersection where provision must be made 
for the most efficient storage of stopped vehicles.) On wide, high-speed 
boulevards and on controlled access highways in urban areas, the standards 
for lane markings shall be the same as those for rural highways. 

The channelizing line shall be a solid white line. It is a useful 
traffic control device for channelizing traffic and discouraging lane 
changing. The solid lane line is applicable to both one-way and two-way 
roadways. A single solid white line may be used to separate the primary 
traffic lanes from lanes for special use, such as uphill climbing lanes 
or transit lanes. 

Stop lines shall be solid white lines, not less than 12 nor more than 
24 inches wide. They shall extend across all approach lanes. On urban 
streets where speeds are not high, a width of 12 to 18 inches is usually 
sufficient. Stop lines snould be used in both rural and urban .areas where 
it is important to indicate the point behind which vehicles are required 
to stop. 

Crosswalk lines, in both rural and urban areas, shall be solid white 
lines marking both edges of the crosswalk. They shall be not less than 
6 inches wide. 

Word and symbol markings shall not be used for mandatory messages, 
except in support of standard signs and they shall be white in color. The 
use of the symbol is preferred to the word marking. 

A no-passing zone shall be marked by a solid barrier line placed as 
the right hand element of a combination line along the center or lane 
line. This barrier line shall be yellow. The barrier line shall be not 
less that 4 nor more than 6 inches wide, and shall be separated from the 
adjacent line by a space of not less than 3 nor more than 4 inches. 

Pavement edge lines shall be solid white lines not less than 2 inches 
nor more than 4 inches wide. They shall be used only as a supplement to, 
and not as a substitute for, standard centerlines. Pavement edge lines 
are not a substitute for adequate road delineation markers. 

All lines for parking spaces shall be solid white lines, not less 
than 4 inches nor more than 6 inches wide. 

The curb markings for parking restrictions shall be of a solid yellow 
color, covering the face and top of the curb. Curb markings are reconnnended 
only to show that parking is prohibited at all times. Othe r restrictions 
should be shown by standard parking signs. Reflectorized solid yellow 
should be placed on the curbs of all islands located in the line of traffic 
flow. 

Physical obstructions in or near a roadway that constitute serious 
hazards to traffic, including.ins tallations de s igned for the control of 
traffic , shall be adequately marked. 
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Typical obstructions of this character are bridge supports, monuments, 
traffic islands, beacon, signal and overhead sign supports, loading islands, 
railroad and drawbridge gates, posts of narrow bridges, underpass piers and 
abutments, culvert headwalls, poles, trees, rocks, and structures giving 
restricted overhead clearance. 

Obstructions in the roadway, if not illuminated, shall be marked with 
reflectorized hazard markers. 

A large surface, such as a bridge pier, may 
inches or greater width, depending on its area. 
easier and less expensive to apply. 

require stripes of 12 
The wider stripes are 

(At this point, a group of slides were shown illustrating this portion 
of the Manual.) 

SIGNALS 
by 

Ellis C. Henry, Jr. 
Traffic Commissioner, City of St. Louis 

Signals, referred to by the layman as stop and go signs, can be more 
properly referred to, for easy understanding by the general public, as 
electric traffic signals. The subject of signals is very carefully and 
thoroughly explained and their use and warrants outlined in the ''Manual 
On Uniform Traffic Control Devices for Streets and Highways" on pages 
155 through 236. It would be my suggestion that each of you with re-
sponsibility for electric traffic signals carefully read this section of 
the manual before installing an electric signal or before making any 
design changes. Much has been written on the subject of electric traffic 
signals but one of the best, if not the best, short coverages is made 
in this Manual. My talk will follow the Manual so, if you should desire 
to do so, you can cross reference my comments. I do not intend t o repeat 
the information found in the Manual but hope to add information you may 
find useful. 

When an electric signal is propos~d for a particular i ntersection, the 
first consideration must be; what are we attempting to accomplish and what 
can be accomplished through the use of an electric traffic signal . A 
traf fic signal can provide for the orderly movement of traffic by providing 
a proportionate amount of green time in relation to the volume of traffic 
using the various legs or approaches to the intersection. Traffic signals 
can reduce certain types of accidents; however, oft t imes when an e lec t ric 
traffic signal is installed there is an increase in some t ypes of accidents. 
From expe rience gained at our older installations, we have de termined that 
unless signal heads are properly located so they a r e visible to the motorist, 
unnecessary a cc i dents occur. We hav e f ound t hat by r ais ing s ignal heads 
and faces to the proper height and by placing the signal indications at the 
proper location on the intersection, the traffic accident volume has been 
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been caused to drop significantly. 

On a traffic carrier, traffic signals can provide vehicles with a no 
stop movement in both directions if the signals are properly spaced. Usually 
however, it is impossible to properly space signals because the major street 
intersections where signal control is needed do not occur at the proper 
distances apart. When signals must be established at irregular distances 
apart, it is possible to establish a no stop system of movement in the 
direction of heaviest traffic flow. For instance, a signal system can 
be timed to move traffic towards the downtown area during the morning peak 
traffic volume period and away from the downtown area in the afternoon 
peak. In St. Louis on some streets during the other periods of the day 
when traffic volume is approximately the same in both directions, we adjust 
the signals to what might be called a compromise system that provides for 
about as many stops one way as the otber. It is amazing, though, how well 
tr_affic can be made to move upon a street of irregular intersection spacing 
with proper phase sequence and careful planning . Traffic signals can be 
used to interrupt heavy traffic at intervals to permit other traffic, 
pedestrian or vehicular, to cross . This is true not only at the signalized 
intersection but because signals have a tende~cy to group traffic together, 
gaps are created in traffic at nearby or adjacent intersections so cross 
traffic has a chance to cross the main traffic artery at the non-signalized 
locations. 

Of course, an important consideration is the installation cost of the 
proposed electric signal. Comparing the cost of an electric signal to the 
cost of keeping a policeman to direct traffic at a particular intersection 
reveals very quickly that the signal will soon pay for itself in a short 
period of time. 'It normally can be adjusted so it will adequately move 
traffic at an intersection, particularly if the traffic flow is studied 
before hand and a proper type signal system selected and established. Going 
beyond a cost comparison between a police officer and the electric signal, 
let's look at the cost to the motorist. Often a stop sign stopping 
traffic on a main traffic artery appears to be doing an adequate job. It 
provides intersection control with a varying am·ount of delay to the vehicle, 
depending upon the amount of traffic present at the intersection. But, 
assuming an approach speed of 25 miles per hour and a ten second standing 
delay, it would cost a passenger car 9/10 of a cent by the time it passed 
through the intersection. Further assuming that his vehicle passed 
through this intersection twice a day, 300 days per year, the cost to this 
single vehicle is $54.00 per year, not counting the time loss. Expanding 
this figure to the many motorists which each day might be using this inter-
section again shows that the traffic signal would more than pay for itself 
in a very short time, even taking a figure somewhat less to compensate for 
vehicles stopped at the signal. 

Something else which I think is very important, but can not be charged 
off directly in dollars and cents, is preservation of residential neighbor-
hoods. If a wide street planned and established for the movement of traffic 
can be opened up, the motoris~s will not be tempted to bypass congested 
intersections by using nearby residential streets. A little side note here; 
in St. Louis we have associated with a good signal system - higher speed 
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limits for major traffic arteries and lower speed limits for our residential 
streets. Nothing can cause a residential area to deterioate faster than 
the use of the street by heavy through traffic, particularly when the heavy 
through traffic is composed of a large number of commercial vehicles. 

The Manual at this point speaks of standardization. I cannot emphasize 
too strongly the need for uniformity and standardization in the use of elec-
tric traffic signals. If each time a motorist, no matter where he was 
throughout our country, approached an electric signal the indications and 
the general layout of the intersection were the same, there would be no 
confusion and far fewer accidents and traffic would move through the signal 
system smoothly. As many of you probably know, St. Louis had some non-
standard signal indications for a good many years. One of these was our 
left turn indication composed of a white arrow in the second position just 
below the red. I am happy to report to you that we have completely eliminated 
the use of the white arrow in the City of St. Louis. In fact, I know of only 
one intersection in the entire Metropolitan St. Louis area, including all 
98 of our political sub-divisions, where the white arrow is still used. 
Personally, I still think the white arrow was a good indication that carried 
more punch than the green arrow and we have had much local criticism 
because of this change. However, we feel that we have done a good thing 
because we have taken a big step toward uniformity and standardization. 

Signal face and signal pedestal locations, for some time, have been a 
matter for much discussion and much disagreement. Rural areas have believed 
that signal pedestal should be near right and far left, the near right 
signal indication indicating to the motorist where to stop. Urban areas 
with curb lines designated and facilities to mark stop lines have felt 
that the signal pedestal should be placed far right. Then with the 
addition of a signal face both the motorist and pedestrian could be served 
by the use of only eight signal faces. It should be noted that the 
addition of this signal face provides the motorist with a far left signal 
indication, thus providing the safety of two far side indications as 
specified by the Manual. 

The Manual very thoroughly covers the color and position of lenses. 
However, with respect to lenses at some location it may not always be 
possible to establish two far side indications because of physical handi-
caps such as an extended roadway, an improper driveway or possibly an 
overhang of a building, which would interfere with a signal location . In 
this instance it might be desirable to double up the red lenses one above 
the other so if one red lens burns out, the second one is there to stop 
the motorist. It's a fact that it is not too dangerous if the green or 
amber fails to operate, but if the red light isn't operating there is 
always a collision potential. 

The Manual emphasizes the desirability of designing for future needs. 
Not only should control equipment be purchased which can be expanded to 
more elaborate or a more comprehensive system at some later date, but we 
should look ahead toward~ the possible installation of an electric traffic 
signal at future dates when pavements are being established. , The placing 
of a 2" conduit in a dirt base is far less expensive than boring under or 
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cutting through the pavement at some later date, particularly when the City 
fathers are able to remember when the pavement was placed. In the City of 
St. Louis, we probably have a mile or more of conduit at locations where we 
believe someday we will have electric signals. A word of advice; keep 
accurate records of where the conduit is placed. Several years ago we spent 
almost a week looking for several sections of conduit not properly recorded. 

Signal faces should be established at a minimum height of eight feet 
to the bottom of a signal head. It may be desirable to go higher, particularly 
if the signal face is on long brackets or a mast-arm. Page 167 of the 
Manual does an excellent job of explaining the number of signal bases re-
quired and the location of the signal faces. 

The Manual refers to locations where signal faces might be hard to 
see because of bright advertising signs or the sun. We have found a very 
successful manner to combat this condition, particularly the advertising 
sign, is the use of a black shield behind the signal face with the shield 
being six to eight inches wider on each side than the signal face so a 
black opaque background is provided behind the signal face. 

The Manual, on page 169, discusses the transverse location of a 
signal base and suggests that it be established as near the curb line as 
practical, normally with a two foot clearance. We have found that the 
two foot clearance is not always adequate, particularly at intersections 
where a large number of interstate tractor trailer trucks are turning. 
They often sway enough to knock signal faces back or off the pedestal. 
We have found it desirable at some locations, where the roadway to be 
e~tered is narrow or the curb radius is small, to establish a four inch 
pipe post filled with concrete adjacent to the signal pedestal so before 
the truck hits the signal base it will strike the post and possibly save 
the signal. Often such a concrete filled post causes the truck operator 
to work a little harder and thus cause less danger to our signals. 

Page 172 of the Manual refers to the yellow vehicle clearance and 
states that it shall be used following each green interval and where 
possible, after each green arrow interval. In St. Louis where we have 
many left turn movements controlled by the green arrow indication, we use 
a clearance interval that isn't readily apparent to the motorist. At 
intersections where the left turns are a separate movement before the 
through and right movement, we drop the left arrow out and hold an all 
red interval to provide the left turn vehicle a chance to clear the 
iaL rsection. Thus, safety is provided without the confusion of a yellow 
Lr amber light at an unexpected point in the signal cycle. 

The Manual discusses cleaning of the electric signal indications. This 
is a point that I would like to stress because I feel that too often traffic 
officials, in an attempt to install more traffic control devices, fail to 
properly maintain the electric signals which are under their jurisdiction. 
The Manual suggest that signal lenses be cleaned once every six months. 
It is not always possible to clean each signal lense every six months, but 
I strongly urge that they be cleaned at least once every twelve months. 
Our smaller municipalities are particularly guilty of poor signal maintenance. 
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I would suggest that each of you, when you return home, take a look to see 
if the traffic signals in your area are giving the best indication available. 

The Manual also refers to the location and maintenance of the traffic 
controllers and emphasizes that the controllers should be located where 
damage from motor vehicles is minimized. Something we have found to be 
very important with respect to the location of the controller, is locating 
the controller on the proper side of the street so whenever signals are 
being adjusted in a progressive or synchronous manner the maintenance man 
does not have to cross the street, endangering his life and/or interfering 
with traffic movement. 

Often it is not feasible to have signals interconnected electrically. 
In this instance the power company usually provides a source of power which 
is steady enough so the synchronous motors provided in the pre-timed signals 
can be timed with a stop watch for progressive traffic movement and this 
proper relationship maintained, even though there is no electrical inter-
connect and no master supervision. We have found that it is best in this 
type system to allow the synchronous motors to run at all times even when 
not in use. In this type system, it is particularly important that these 
signal controllers be located on the proper side of the street since the 
system must be constantly maintained. It is obvious that the longer the 
stop watch runs the more complicated it becomes for the maintenance man 
adding cycles together to get the proper offset. In some instances, the 
location of the controller may be determined by the location of the service . 
The shorter the run to the service location the higher the voltage will be 
at the controller and the more efficient and brighter will be the signal 
lights. 

For the sake of those who are not familiar with the various types of 
signals which are available, I would like to very briefly discuss each 
type and to discuss some of their advantages and disadvantages. 

The first type is the pre-timed signal. This type of signal moves 
traffic based on a pre-determined and established proportion system which 
allots each of the approaches a percentage of the green time available. 
Of course, such a signal system must be timed with proper regard to the 
number of vehicles entering from each approach and it is advisable to 
recheck periodically to be sure that the signal is properly timed, as it 
cannot adjust according to traffic changes. The advantage, of course, to 
this type of signal is that it can be placed in a system of coordinated 
signals and be adjusted to synchronously move traffic along a major traffic 
artery. 

Perhaps this would be a good time to suggest that you keep your signal 
control equipment as simple as possible. The signal manufacturers can 
supply you with almost anything you ask for, but remember the maintenance 
man who will be charged with the responsibility of repairing the equipment. 
He must work is sub-freezing temperatures or when traffic is backed up in 
all directions with every motorist with his hand on the horn button. The 
simpler the equipment, the faster the trouble can be diagnosed and repairs 
made. 
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The next general category of traffic control signals is that of 
traffic actuated signals which can be broken down into several sub-divisions. 
The first is the semi-actuated signal where one or more approaches of an 
intersection, but not all, are sensitive through the use of a detector to 
the approach of a motor vehicle or possibly through a push button, sensitive 
to the approach of a pedestrian. At this type of signal, after the green 
time for the actuated approach has been provided, which varies with the 
number of vehicles up to a maximum value, the signal automatically returns 
to the main street green and gives to the main street green a minimum 
amount of green time which may be extended beyond this minimum if there 
are no calls for traffic from the actuated controlled approach. 

The next type of signal in this category is the full traffic actuated 
signal, which is a method of traffic detection on all approaches to the 
intersection. Maximum values are established for both the side street and 
the major street; the signals staying on either street only as long as 
there is a call for traffic to use the green time. This type signal may 
also have a pedestrian timer actuated by a push button. An addition to 
this is the traffic density type signal where the equipment, upon receiving 
vehicular actuations from all approaches, takes into account the variables 
at the intersection - such as the length of time that the side street has 
been waiting and the gaps between cars on the main street. Of course, all 
of these traffic actuated type signals are available for two, three or 
more phases of operation. Traffic adjusted is another type of traffic 
actuated signal. Usually this is a number of signals which are tied 
together into a system that may be either pre-timed or traffic actuated 
local intersection controllers. The principle of this system is that 
traffic is sampled at representative locations along the system being 
controlled and the system is adjusted by a traffic sensitive master, 
which can properly select the cycle length and offset to give the best and 
most efficient movement of traffic along the system. 

There is more to be found in the Manual; many items and details 
that you will find quite interesting and beneficial. Therefore, again 
I suggest that you carefully read and study the · "Manual on Uni'form 
Traffic Control Devices for Streets and Highways". 
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SIGNALIZING JEFFERSON CITY EXPRESSWAY 
by 

Nathan C. Ficklin, Jr. 
Designer IV-Missouri State Highway Commission 

Jefferson City, Missouri 

The providing of traffic control signals for any street or highway 
facility is developed by proper planning, design, construction and operation. 

Planning: 

The City of Jefferson was established as the capitol of Missouri by 
a legislative act on December 31, 1821. It is located on the south bank 
of the Missouri River near the geographic and population centers of the 
state, on land donated for the purpose by the Federal government. The site 
was selected by a five man commission appointed by the State Legislature. 
It was incorporated in 1825 and its population has grown from about 12,000 
people in 1920 to about 28,000 in 1960, with further growth estimated to 
bring the figure to about 37,000 by 1980. The 1960 Census indicates the 
population living within a 50 mile radius to be in excess of 250,000. 
Based on statistics given today by other speakers, this population would 
indicate approximately 100,000 registered vehicles in the same 50-mile 
radius. Vehicle registrations for the City of Jefferson totaled over 8,000 
in 1961. 

In 1955, the ADT (average daily traffic) entering and leaving the city 
was about 28,000 of which 22,000 was found to be on the three Federal high-
ways located within the city; Routes 50, 54, and ,63. These traffic figures 
reflect the estimated 500,000 visitors to the capitol each year. Also, in 
1955, one out of every four vehicles on the highways outside the city had 
as their origin or destination the business section or capitol area, with 
two of the remaining three vehicles also havtng as their origin or desti-
nation some other location within the city limits. 

These traffic figures are indicative of the fact that most of the 
city's three principal business activities are in the CBD (Central Business 
District); retail business, state and local government, and a large manu-
facturing plant; and they also reveal the reasons for the location and 
type of highway facility which was constructed. 

The relocation of Route 50, which in 1955 was routed along McCarty 
Street, was publicly recommended by the City Plan of 1954, prepared for the 
City of Jefferson by a St. Louis consulting engineering firm. 

Planning for this improvement and an overall urban plan by the Missouri 
State Highway Connnission began in 1955 with an external origin and desti-
nation survey by the Division of Highway Planning and with an urban study 
by the Surveys and Plans Division. This latter report was completed in 
1956 and established the detailed preliminary plan on which the completed 
highway design was based. (Slide #1). The overall objective of the urban 
plan for the state and federal highways in the City of Jefferson is to 
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expedite external traffic into and out of the city and at the same time 
accelerate the movement of internal traffic. 

Design: 

The plans for constructing the roadway and four lanes of divided pave-
ment of the Route 50 East relocation were completed in June, 1959. The 
design of the traffic signal system was begun in the latter part of December, 
1958. (Slide #2). Initial consideration was given to signalizing the at 
grade intersections of Jefferson, Madison and Monroe Streets with provision 
for future signalization at the intersections of Broadway and Harrison 
Streets. However, as the design of the traffic signal installations pro-
gressed, it was determined that initial signalization would be provided at 
all five of these intersections in order to provide a compl~te inter-
connected system supervised by a single master controller, which would 
result in progressive movement of traffic on the expressway. This was also 
done in order to provide adequate traffic signal control for an ultimate 
growth of traffic volumes for which no accurate estimates could be made. 
As a result the system, as designed, is capable of providing for 1980 
traffic volumes. 

In April, 1960, a sixth intersection off of the proposed Route 50 
improvement was added to the project and the proposed interconnected 
system. This was the intersection of Dunklin Street with existing Route 
50 West which is located west of the Harrison Street intersection. 

During the time the traffic signal installations were being designed, 
conferences were held with city officials to secure necessary traffic 
ordinances, including parking restrictions, to guarantee effective operation 
of the completed system. As far as was practical, existing city policies 
for the control of traffic at signalized intersections were incorporated 
into our plans. These included the protected left turn phase for each 
approach. (Slide #3.) A proposed one-way street system was presented 
to these officials in an attempt to simplify the proposed local inter-
section method of control, but this plan was ultimately rejected. 

As a result, each of the five intersections on the expressway re-
quires four separate traffic phases to control approaching traffic, in-
cluding protected left turn phases on both the expressway and the side 
street approaches. To reduce the time wasted each cycle by such a complex 
traffic phasing arrangement, the principles of traffic actuation are 
employed on all movements except the through and right turning movements 
of expressway traffic. In addition, minor movement controllers are employed 
on opposing left turn movements from the cross streets at Harrison, Broad-
way, Madison and Monroe Streets to provide concurrent and independent 
control for these movements which release non-conflicting through and 
right turning traffic on the side streets for additional capacity and 
efficiency. In the absence of detector actuations at each intersection, 
right of way will remain on the expressway. 

The intersection at Broadway was required to be provided with pedes-
trian protection for school children by means of a separate traffic phase. 
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(Slide #4). This feature was added together with pedestrian indications and 
pushbutton detectors and is available only when a designated adult crossing 
guard throws a locked switch. The operation of this fi±th traffic phase at 
this intersection causes its controller to be disconnected from inter-
connected coordinated operation, as the possible cycle length under these 
conditions would completely disrupt the progression through the other inter-
sections were Broadway kept in the system during this time. 

The constricting width of the existing bridge on the south approach 
of Jefferson Street precluded the application of separate left turn lanes 
and traffic phases on this approach. The signal design here provides for 
each approach on Jefferson Street to be separately actuated and independently 
controlled by a separate phase of the controller. This alternate traffic 
phasing for the minor street approaches to this intersection is justified 
on the basis of the overall design to provide for traffic for which accurate 
estimates could not be made. 

The design also provides for pre-emption equipment in each local 
controller to permit it to respond with a special pre-emption sequence to 
an impulse from the city fire equipment located in a fire station entering 
directly into the Harrison Street intersection. This sequence permits 
conflicting traffic movements, at each intersection in the path of the 
fire equipment, to be cleared from the intersection and provides a period 
of time for the fire equipment to also traverse the intersection. The 
purpose of this control feature is to protect the signal controll~d traffic 
movements from unexpected conflicts with this emergency equipment and at 
the same time provide for the emergency equipment to travel the expressway 
without being forced to cross the concrete curbed median between the one-
way roadways, due to vehicles blocking its path. The pre-emption equipment 
in the fire station permits the selection of two alternate routes with 
appropriate pre-emption sequences at the local controllers. (Slide #5). 

The determination of "free" or coordinated operation; the length ot 
cycle, split percentages, and offset for coordinated operation by the master 
controller is made by means of detecting and comparing inbound and out-
bound rates of traffic flow. This is accomplished by providing four 
sampling detector locations, each location having a separate vehicle detector 
for each lane, or four detectors for inbound traffic and four detectors 
for oucbound traffic. (Slide #6). Separate electronic computers for in-
bound and outbound sampling detectors analyze the rates of traffic flow, 
and based on a comparison between the two and the total volume flow 
present at any given time, the master controller prescribes the methods 
of control to be provided by each local controller. (Slide #7). 

Signal locations and indications are uniform for all six signalized 
intersections insofar as is practical and this design provides a post top 
mounted near right and a post top mounted far left signal face for each 
approach. (Slide #8). In addition, a centrally located overhead far 
side signal face is provided for each expressway approach, and a far right 
post top mounted signal face is provided for each cross street approach. 
(Slide #9). Green indications are all eight-inch arrows except for the 
cross street approaches at Jefferson Street, where an eight-inch circular 
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green indication was used due to the alternate cross street traffic phasing. 

Vehicle detectors are mast arm mounted radar vehicle detectors for 
cross street through and right turning movements and sampling detectors. 
(Slide #10). Left turn movements are designed to be detected by means of 
compensated (highly directional) magnetic vehicle detectors for both the 
cross street and expressway left turn lanes. (Slide #11). 

The local and master control equipment specified and provided by the 
contract for this project are designed to be a part of an integrated 
signal system providing progressive traffic movement in all directions. 
(Slides #12 through #18). 

Construction : 

Bids for contract were accepted by the Commission on October 27, 1959, 
for the relocation of Route 50 from Harrison Street to Vetter's Lane. 
Construction on this portion was begun during December of 1959. Bids were 
accepted for the remainder of the improvement lying within the limits of 
the City of Jefferson on May 27, 1960. Bids for the contracts for the 
traffic signals and highway lighting were accepted by the Commission on 
December 7, 1960. 

The right of way and construction cost of the entire 6.1 miles of this 
relocation will amount to about $7,300,000, of which approximately $135,000 
was for the traffic signal system and $74,000 was for the two miles of 
continuous highway lighting included in this improvement. 

The entire improvement was dedicated as the Rex M. Whitton Memorial 
Expressway by city officials and opened to traffic on August 17, 1961. 
Final acceptance by the Commission of the three grading and paving projects 
and the highway lighting project has been delayed pending completion of 
minor miscellaneous work. 

The first traffic signal installation to be put into operation was the 
intersection of Dunklin Street with old Route 50 West on August 30, 1961. 
The remainder were put into operation as the work progressed in the 
following sequence: 

Madison-Monroe Streets 
Broadway Street 
Harrison Street 
Jefferson Street 

September 22, 1961 
October 6, 1961 
October 23, 1961 
November 17, 1961 

On December 4, 1961, the entire system was placed manually into 
interconnected operation under the supervision of the master controller. 
The completion of the sampling detector installations permitted the complete 
system to be put into automatic interconnected operation on March 1, 1962. 
On March 20, 1962, the traffic signals were accepted by the Commission from 
the Contractor, Howerton Eleceric Company of Jefferson City, Missouri. 
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Operation: 

As motorists were initially, and have continued to become confused 
at the Jefferson Street intersection on the cross street approaches, due 
to the alternate traffic phasing and tpe fact that this is the only inter-
section of the six where green arrows were not used for . all movements, the 
Traffic Division has modified the signal faces for the cross street move-
ments to provide green left turn arrows to make evident the alternate 
phasing. 

The system was designed and is, at present, operating primarily to 
provide traffic signal protection for all pessible movements permitted from 
each approach and to expedite the movement of through traffic on the 
expressway. This fact has produced the majority of both favorable and 
adverse public reaction and comments relative to the traffic signal system. 
Little can be done at present to improve the operations of traffic through 
the system without eliminating traffic phases by either permitting all 
movements on a circular green indication from the cross streets or adopting 
a one-way street plan for the north-south cross streets. The shortest 
practical cycle length in use today is about 55 seconds with a cycle 
length of about 80 seconds required during peak hours of traffic flow. 
These cycles permit progressive ·platoon movement at speeds in the area of 
35 mph. 

Traffic entering each of the six signalized intersections during the 
12 hour period each weekday from 6:30 a.m. to 6:30 p.m. totals between 
8,000 and 13,000 vehicles, with two-way traffic on the expressway at any 
given point within the system during the same time varying between 6,000 
and 7,000. (5,266 east of Monroe-7,319 west of Jefferson-February, 1962, 
traffic). These volumes compare with the two-way traffic present on 
McCarty Street in July of 1959, when Routes 50, 54, and 63 were routed 
on this street from 6,000 to 9,000. (6,146 east of Monroe-8,973 west of 
Jefferson). 

Summary: 

The design of a single traffic signal installation or a series of 
such installations as a system require much cooperative effort on the 
part of all interested parties to insure that the ultimate operational 
features provide the traveling public with the most efficient required 
control. 
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ISLANDS 
by 

John E. Hartley 
City Traffic Engineer 
Kansas City, Missouri 

The recent publication, by the Bureau of Public Roads, of the new 
''Manual on Uniform Traffic Control Devices for Streets and Highways", 
together with its adoption by traffic engineering agencies throughout 
the country, heralds a new era in the long battle for nationwide traffic 
control uniformity. 

Among the many devices included in the Uniform Manual is a section 
dealing with traffic islands and their traffic control characteristics. 

The Manual describes "Island" as "A Defined Area Between Traffic 
Lanes for Control of Vehicular Movements or for Pedestrian Refuge". 
This definition also includes all approach end treatment incorporated 
into the design project in order to effect a satisfactory level of 
traffic operation. 

According to the Uniform Manual, an island may be designated in a 
number of ways. Among these are: 

1. Paint 
2. Raised Bars 
3. Mushroom Buttons 
4. Curbs 
5. Guide Posts 

Islands are classified in the Uniform Manual according to the 
following types: 

1. Pedestrian Refuge Islands 
2. Divisional Islands 
3. Channelizing Islands 

Pedestrian Refuge Islands 

Kansas City utilizes a center-located prow-shaped island which 
incorporate a sturdy headwall. Although the most recent edition of the 
Manual does not particularly recormnend the use of headwalls, our design 
standards do specify a modified headwall treatment. We feel that the 
headwall provides a higher degree of pedestrian protection than could 
ordinarily be achieved in non-continuous island construction. 

We incorporate into our pedestrian refuge islands a raised storage 
platform half-way into the crosswalk. This allows an at-grade pedestrian 
path for baby carriages, etc .• and for those pedestrians who complete the 
crossing ·in one green interval. 
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We have discovered that the height and general design of the headwall 
is most critical, especially if measures are not taken to insure that it 
does not present a sight impediment to left turning traffic. For this 
reason, we restrict headwalls to a maximum height of 36 inches above the 
pavement surface. 

Divisional Islands 

Divisional Islands are used to separate opposing flows of vehicular 
traffic in addition to providing other apparent advantages for achieving 
a high level of vehicular flow. 

The Manual reconnnends a 16 foot wide median. This width will provide 
protection for a crossing vehicle and will also allow the establishment of 
left turn bays for shadowing left turn movements. 

However, where right-of-way is limited, the 4 to 6 foot median still 
serves a valuable function in reducing the head-on conflict. 

Incidentally, the divisional island, at many locations, serves a dual 
purpose in that it can also perform a pedestrian refuge function. 

Channelizing Islands 

Channelizing islands are employed to create within complex inter-
sections, easily discernible and desirable paths of travel in order that 
a safe and efficient level of traffic operation may be achieved. 

Channelizing islands, where properly designed and placed in the 
intersection, contribute to establishing an orderly flow of traffic that 
could not ordinarily be realized if broad expanses of pavement were the 
rule. 

The primary objective of channelizing islands is to reduce confusion 
on the part of motorists. Therefore, the general design of the channel-
ization, the number of islands employed, the end treatment, etc., should 
all be directed to reducing operational confusion by clearly defining for 
the motorist the most desirable travel path through the intersection. 

An important phase of island design that should not be overlooked is 
approach end treatment. The Uniform Manual stresses that approach end 
treatment is as much a part of island design as the geometric concepts 
which dictate the shape and placement of islands within the roadway. 

Thus, in order that a motorist approaching an island, or group of 
islands, may be sufficiently advised of their presence in the roadway, it 
is necessary that thorough consideration be given to proper end treatment 
principles: 
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Approach end treatment may take the form of: 

1. Pavement markings 
2. Signs 
3. Flashing beacons 
4. Curb markings 
5. Jiggle bars 

Not to be overlooked as an integral phase of end treatment is street 
lighting. Consideration should always be given to increasing the intensity 
of night-time pavement illumination when islands are incorporated into a 
roadway. 

A review of the new Uniform Manual will reveal that little information 
regarding the technique of channelizing island design is included therein. 

More specific. information on design procedures may be found in "A 
Policy on Geometric Design of Rural Highways" and "A Policy on Arterial 
Highways in Urban Areas", published by the American Association of State 
Highway Officials. 

However, it might be well for us to briefly review some of the more 
important elements in the design and placement of islands, despite the fact 
that this information is not incorporated into the Uniform Manual. 

In Kansas City there are approximately 200 locations at which channel-
izing islands are installed. In addition to having approximately 150 
pedestrian refuge islands, Kansas City also has 9.5 miles of divided road-
way which qualify as divisional islands. 

At the present time, · the primary activity of the Traffic Department 
in the field of island construction is the re-design of existing inter-
sections. However, similar general geometric design standards will pre-
vail in all island projects, whether original design or re-design in 
nature. 

In Kansas City, our island design standards are based on the e l ementary 
premise that only three types of maneuvers can occur at an intersection. 
These are: 

a. The crossing maneuve r 
b. The diverging maneuver 
c. The merg ing maneuver 

It should be remembered, however, that one maneuver may be substituted 
for another, or that a group of maneuvers can be substituted for a single 
maneuver. For instance , a left turn crossing maneuver may be eliminated 
by establishing a right turn loop incorporating a diverging, and then a 
merging maneuver f or its negotiation. 
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The areas in which various maneuvers occur are designated as "Intersection-
al Maneuver Areas". Since the design elements of islands can best be described 
in terms of maneuver areas, discussed below are some of the more important 
elements of channelization design . as related to basic maneuver areas. 

In Kansas City, we endeavor to keep crossing maneuver areas small in order 
to eliminate a condition of prolonged exposure to vehicular conflicts. In 
addition, the large crossing maneuver area is one of high relative speed; a 
condition to be avoided. Intersections should, therefore, be designed to 
eliminate excessive maneuver area. Clearly defined and confined travel paths, 
assisted by proper end treatment, aid motorists in negotiating complex inter-
sections with a minimum of indecision and wandering. 

On the other hand, merging and diverging areas should be relatively large, 
but properly confined and delineated. 

Incidentally, the merging maneuver has the characteristic of greater 
vehicular capacity than the crossing maneuver. Studies indicate that motorists 
undertaking a crossing maneuver require a 6 second gap in the approaching 
traffic stream; a merging maneuver only a 3 second gap. Thus, under proper 
design elements, a merging movement will usually be more efficient in traffic 
handling than a crossing movement, provided such treatment is feasible under 
the physical characteristics of the intersection. 

In Kansas City, we always attempt to establish separation in maneuver 
areas. The motorist should be required to contend with only one conflicting 
flow, or more simply, one decision at a time as he negotiates an intersection. 

The crossing maneuver angle should be controlled to insure a low relative 
speed conflict. In Kansas City, an effort is always made to limit crossing 
maneuver angles to no less than 60 degrees. 

Elements of channelizing island design should also take into consideration 
the need for providing adequate locations for signs, signals, and whatever end 
treatment deemed necessary to insure an acceptable level of traffic operation. 

The afore-mentioned principles are but a few of the basic concepts of 
geometric design. However, respect of the part of the designer for these basic 
points will be rewarded in a high level of intersectional efficiency. 

Naturally, as I have stressed earlier in this paper, the best geometric 
design procedures, to be effective, must be reinforced in the field by proper 
approach signing, marking, laning, street lighting and other end treatment 
techniques. In this area, the Uniform Manual fills a precise need. The wise 
traffic engineer will refer to it often in his quest for a higher level of 
operational efficiency on that part of the street and highway network which is 
subject to his professional jurisdiction. (The talk was illustrated by 
colored photographs of before and after traffic flow patterns due to placement 
of islands.) 
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TRAFFIC CONTROL FOR HIGHWAY CONSTRUCTION, 
MAINTENANCE OPERATIONS, AND CIVIL DEFENSE 

by 
R. J . Ervin 

Engineer of Maintenance 
Missouri State Highway Commission, Jefferson City 

The erection and maintenance of traffic controls for highway con-
struction and maintenance is of vital importance to all of us. First, I 
think we should review the requirements as listed in the introduction of 
our Manual: 

1. Should be capable of fulfilling an important need. 
2. Should command attention. 
3. Should convey a clear, simple meaning . 
4. Should command respect of road users. 
5. Should be located to give adequate time for reponse. 

The basic requirements are very important, since this phase of traffic 
control is to warn the traveling public of an unexpected hazard. 

Some of the standard signs are "Men Working", "Road Repairs", "Con-
struction Ahead", "Road Closed", "Detour", etc. These are supplemented 
with signals, barricades and flagmen. The principle standards are aimed 
at the protection of the public and workmen; the minimizing of inconven-
ience to the public and economic losses, and the maintenance of public 
good will. 

It is the responsibility of the Highway Department, county and muni-
cipal employees, contractors, and utility companies to erect and maintain 
the necessary signs and warning devices needed to protect the traveling 
public and their workmen. 

The special signs for this use are the basic standards for all 
highway signs as to color and shape. 

Highway construction and maintenance signs are divided into three 
categories: regulatory, warning, and guide signs. The post-mounted signs 
should be erected on the shoulder with the near edge of the sign 6 to 12 1 

from the traveled roadway or at least 2' from the curb, with the bottom 
of the sign 4' above the roadway. The effectiveness of the signs may be 
increased by mounting them on barricades. Portable or easel-mounted signs 
are very effective, since they may be readily moved as the work progresses. 
Red flags may be attached to the signs to attract attention. However, this 
flag should never obstruct the view of the sign. 

Regulatory signs are generally rectangular with a black legend and 
border on a white background. Exceptions are the "Stop" octagonal which has 
a white legend and border on a red background. 

The "Yield" is an inverted triangle with a black legend and border on 
a yellow background. 
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Some of the connnon regulatory signs are: "One Way", "Two Way", "Do 
Not Enter", "Do Not Pass", "Road Closed", "Weight Limit", etc. 

The warning signs are diamond shapped with a black symbol or message 
and border on a yellow background. Connnon signs are: "Road Construction", 
"Repairs", "Detour Ahead", "Road Closed", "One Lane Road", "Single Lane", 
and "Flagman", with specific information such as 500, 1000, or 1500 feet. 

All of these signs on a high-speed heavy-traffic road should be 48'' x 
48". 

On minor routes with light traffic, warning signs such as "Men Working", 
"Road Repairs", "Road Work Ahead", "Shoulder Work Ahead", etc., may be 24" x 
24'', 30'' x 30", or 36" x 36". 

All signs that are intended to remain in place after darkness should 
be reflectorized; they should be erected before work actually starts, and 
removed as soon as the roadway is restored to normal condition. 

The "Guide" signs are rectangular with a black legerid and border and 
a white background. Some of the connnon signs are: "Road Construction", 
"Repairs Next 5 Miles", "End of Road Work", Detour", "Pilot Car-Follow 
Me", etc. 

Barricades, as the name implies, are generally used to mark off all 
or part of the roadway and are divided into two classes. Class #1 barri-
cade has three rails 8" x 2" or 10" x 2" with diagonal 4 or 6" 45°skew 
stripes, and are erected with the rails on 2' centers with a minimum 
height of 5'. Class #2 barricade is a single rail 8" x 2" or 10" x 2", 
and erected from 3 to 3~' above the roadway. These rails are all re-
flectorized for night use. Occasionally drums are used with 4 to 6" 
stripes. These are also reflectorized for night use . 

The fixed barricade is mounted on a post firmly set into the ground. 
Movable barricades may be mounted to frameworks with sandbags for stability; 
demountable barricades may have frames to hold them in place, or the 
hinged barricade is sometimes used. Occasionally a wing-type barricade 
may be erected on the shoulder of the roadway in advance of a hazard to 
alert the driver. The wing-type barricade may be mounted on the shoulder 
in a series on both sides to further alert the driver. 

The mounting of signs on fixed-type barricades is very effective. 

Cones are also used for temporary traffic controls. These cones are 
yellow of yellow orange. 

Artificial lights are used at night to indicate the actual location 
of a hazard or obstruction. These lights may be torches, lanterns, flashers, 
or electric lamps. Torches placed in a row across the roadway should not 
be more than 8' apart, or less than 4'. In a longitudinal row they should 
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be of sufficient strength to illuminate the hazard, burn steadily, and should 
not flash. 

To close a lane the taper on high-speed high-volume roads should be 
at the rate of 1 to 40'. On a low-speed low-volume road the rate can be 
reduced to 1 to 20'. The appropriate type of barricade drum or cones may 
be used to close a lane. If it is to be closed for an extended period of 
time, lights will be necessary and the removal of the existing lane line 
and the painting of a new line will be justified. 

The typical application for signing for repairs or construction on 
various types of roadways are graphically shown in the Manual on pages 
294 through 300. 

The selection of an employee for-flagging traffic shoulc receive 
very serious consideration, since the flagman is responsible for the 
safety of the workmen and the traveling public. The flagman should possess 
the following qualifications: 

1. Average intelligence. 
2. Good physical condition, including sight and hearing. 
3. Mental alertness. 
4. Courteous but firm manner. 
5. Neat appearance. 
6. Pleasing personality. 
7. Sense of responsibility for safety of public and crew. 

This employee should be thoroughly instructed in the use of the "Stop" 
and "Go", or "Stop" and "Slow" paddle. I am of the opinion that the paddle 
is more effective than the permissible 18" flag. In some instances two 
flagmen using the paddles and working within sight of one another, is very 
effective for handling short sections of one-way traffic. Pilot cars are 
also used to maintain one-way traffic as well as speed over a longer section 
of one-way traffic. 

Barrier warning and channelization devices in urban areas will require 
altering to fit the conditions encountered. In some urban areas it may be 
possible to use the standard traffic signals at each end of the section of 
street to be controlled. Before this can be used satisfactorily, it will 
require a considerable study of around-the-clock traffic. 

Special signing for Civil Defense, as set out by the Office of Civil 
Defense and Mobilization, would be required in case of accidental diaster, 
enemy attack or nuclear warfare. The evacuation route sign would be 18'' 
in diameter and have a blue background, a white arrow, and a white evacuation 
route legend with the standard Civil Defense emblem. Other signs for this 
use, such as "Maintain Top Safe Speed", "Area Closed", "Priority Permit 
Required for Through Traffic", and '.!Decontamination Center", would have an 
arrow on a white background with a black border and legend. A special traffic 
regulation post sign would ha~ a black panel at the top of the sign with 
the word ·"Stop" reflectorized. All of these signs would .have priority over 
other signs if used. 
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In the beginning I stated that the erection and maintenance of 
traffic controls for highway construction and maintenance is of vital 
importance to all of us. If this discussion will assist in the standard-
ization of this procedure, then it will have accomplished the intended 
purpose. 

LEGAL STATUTES SUPPORTING THE MANUAL AND 
SUGGESTIONS FOR FUTURE LEGISLATION IN THIS DIRECTION 

by 
Robert L. Hyder, Chief Counsel 

State Highway Commission of Missouri 
Jefferson City, Missouri 

All of us who are concerned with highway construction, maintenance, 
and traffic regulation have been most pleased that there has been a major 
step toward the use of uniform traffic control devices for all public 
roads. 

The authority for the use of all the methods of traffic regulation 
provided by the Manual is still somewhat limited so far as . the State 
Highway System of Missouri is concerned, but there is some authority, 
possibly more than is generally believed, for their use. 

Until 1953, the State Highway Commission had to rely upon the general 
police power which it possessed as a branch of the executive of the State 
Government; and stop signs, yellow traffic markings, and speed zone signs 
were all originally erected under that general authority. In maµy cases, 
of course, there could have been no particular punishment meted out to an 
offender against those traff.ic devices unless the same constituted failure 
to operate a motor vehicle /with the highest degree of care. 

In 1953, Representatiye Joe Brown of Springfield, Missouri, in 
cooperation with my officJ prepared and presented to the General Assembly, 
legislation which greatly / assisted the Commission with respect to a small 
portion of the responsibility which it must have eventually to provide 
safer traffic control. The legislation which was then enacted as one bill 
has been divided into several sections by the 1959 Edition of the Missouri 
Statutes. 

Section 304.015 provides, in general, that the State Highway Commission 
or any body having authority, with respect to a particular road or highway, 
may erect signs designating traffic lanes for a particular direction re-
gardless of the center line and may require slow moving traffic to use 
designated lanes. 

Section 304.018 authorizes the State Highway Commission or a local 
authority to prescribe turning movements by markers, signs, or buttons. 

Under Section 304.021, the State Highway Commission may erect stop 
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signs at the intersection of any public road and a through highway. 

Under Section 304.024, the State Highway Connnission may establish 
corsswalks and prohibit or restrict stopping or parking on any highway 
where the Connnission considers it to be dangerous. 

Section 304.060 requires the Board of Education to cooperate with the 
State Highway Connnission and the State Highway Patrol on warning signs in-
volving school buses. Penalties are provided for violations of any pro-
visions described above. 

The Connnission can adopt, and has adopted the Manual on Uniform 
Traffic Control Devices as fixing the type and use of signals and signs 
and the mode of direction of same. 

Section 304.120 authorizes municipalities generally, by ordinance, 
to establish most of the traffic regulations to which sings and signal 
devices in the Manual would apply. 

First-class counties are now also authorized to adopt, by order or 
ordinance, regulations to control vehicular traffic on the public roads 
and highways in the unincorporated sections of the county, except that 
on state highways the same must be adopted by mutual agreement. 

To sunnnarize, the authority of municipalities is adequate for the 
adoption of the Manual as its standard for traffic regulatory devices. 
First class counties might well do the same. 

The State Highway Connnission is lacking in the necessary authority 
in many respects and is in need of legislation which will enable it to 
provide adequate signs and signals, speed limits, and regulations backed 
with authority for their enforcement. 

Considerable progress has been made by the use of that portion of the 
1945 Constitution of Missouri which authorizes the State Highway Connnission 
to enter into agreements with political subdivisions for traffic regulation. 
In fact, were this not possible, federal aid could not be received for 
Missouri highways since the Bureau of Public Roads has, by regulation, 
decreed that it will not participate in highway improvement in or through 
a local political subdivision where there is not adequate assurance that 
such local political subdivision can so regulate the traffic on same as not 
to detract from the maximum use of the highway or expressway involved. 
There has been, therefore, with every municipality through which there has 
been new construction of a state highway in the past several years, an 
agreement by which the municipality will enforce and keep in force only 
such ordinances with respect to traffic regulation as are mutually agree-
able. 

The improvement of state highways and the construction of expressways 
in heavily traveled areas are.causing a decline in the death rate arising 
out of motor vehicle accidents. Nevertheless, I believe, as I think each 
of you does, that proper authority to regulate speed limits in those areas 
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where the general state speed limits are unsafe, is the greatest single 
step forward that could be taken in traffic safety. 

As a part of my discussion, I was also asked to state what legislation 
is required. Our office is now engaged in drawing legislation with a view 
to modernizing Missouri's traffic laws so far as the State Highway System 
is concerned. Legislation toward this end was once introduced by a 
committee of the Legislature which did a great deal of work to this effect, 
but the bill failed to pass for reasons wholly unrelated to the legislation 
itself. 

The ideal legislation in my opinion would be that which classifies 
our state highways and streets in accordance with their traffic-carrying 
capacity. For example, Class 1 or Class "A" highways would be those 
having an asphaltic or cement surface not less than 22 feet in width, nor 
less than 1000 feet of passing sight distance, with limited access and 
divided dual lanes. Class 2 or "B" highways would have a high type surface, 
limited access, good passing sight distance, but a width of less than 22 
feet or some other inherent hazardous condition. Class "C" highways would 
be those having a high type surface but less than 1000 feet of passing 
sight distance, no dual lanes, and consequently no median strip. 

Dangerous sections on either of the above highways would have a 
speed limit set as indicated by accepted warrants or standards of the 
National Safety Council or the Institute of Traffic Engineers. The speed 
at which 85 per cent of passenger car units are operated thereon would 
be accepted as the determining factor for other than curved sections, and 
a deflection of more than 10 degrees from zero on curves by a ball-bank 
indicator would be accepted as the standard for speed regul~tion on curves. 

On Class "A" highways, the maximum speed, day or night, would be 70 
miles per hour and the minimum, 45 miles per hour. On Class "B" highways, 
the maximum speed would be 70 miles per hour at daytime and 65 at night. 
On Class "C" highways, the maximum would be 65 miles per hour at daytime 
and 60 at night. On all other highways, the maximum speed would by 60 
at daytime and 50 at night. 

The State Highway Commission, county court, county council, or 
governmental agency charged with the duty of construction and maintenance 
of a highway, public road, or street would be required to make engineering 
and traffic studies and determine and post by appropriate signs the proper 
maximum and minimum speed limits on highways, public roads, and streets. 
The authority would also determine which sections are dangerous and fix 
speed limits in accordance with the rules above. Municipalities would 
still prescribe the speed limits within cities, but on state highways the 
concurrence of the State Highway Connnission would be required. 

As an added feature of the legislation, we would, of course, authorize 
all agencies, and perhaps even direct them, to adopt a uniform system of 
tra.ffic control, including uniform signs and signals. 

Governor Dalton has announced his interest in the adoption of a modern 
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method of traffic regulation and has asked that we transmit to his office 
our suggested form of traffic regulation when completed. If it meets with 
his approval, in its present form or as modified by him I am quite sure 
he will devote every effort to see that it is adopted. If it is agreeable 
with him, it will be my suggestion that we forward to every member of the 
Legislature, prior to the meeting of the General Assembly , a copy of the 
proposed legislation with the reasons for its adoption. 

A STUDY ON COSTS OF INTRODUCING UNIFORMITY 
REQUIRED BY THE NEW MANUAL 

by 
Howard E. Gunnerson 

Traffic and Highway -Planning Engineer 
Iowa State Highway Commission 

Prior to any knowledge of the new "Manual on Uniform Traffic Control 
Devices", the Iowa State Highway Commission was considering revising its 
manual of control devices which was published in 1950 . By the time we had 
resolved that the year had come for the revision to take place and we had 
prepared a rough draft of this revision , we were advised by the Bureau of 
Public Roads that a new MSHO Manual would be forthcoming soon and we should 
hold off any revision until the new MSHO Manual had been published. The 
Bureau of Public Roads also reminded us of the full implications of Section 
109(d), Title 23 of the United States Code which deals with traffic control 
devices orr Federal Aid highways and the required conformity of the various 
devices to MSHO standards as concurred to by the Bureau. 

After contemplating all the implications contained in this memorandum, 
it was decided that Iowa should take a closer look at its signing practices. 
Like many states, Iowa does not maintain a perpetual inventory of all the 
signs erected on its State Road system. Of course, we have a general idea 
but additional signs crop up and others are allowed to remain in place long 
after their effective life. It was, therefore, decided that if Iowa was 
going to revise its Sign Manual and then abide by it, which incidentally is 
a requirement of State Law , it would be necessary to have a complete inventory 
of signs and signals so we could not only estimate the cost of the required 
new signs to meet these new standards, but also be able to estimate the 
salvage value of the old signs now in place. When this decision was made, 
we had not as yet received the preliminary draft of the new MSHO Sign Manual 
but we were sure that, generally, the minimum sizes of all signs were to be 
increased. 

Accordingly the Bureau of Public Roads was asked to approve a highway 
planning survey project for a complete study of signing needs. Approval was 
given with the understanding that the study should be made and reported in 
such a way that other states could, if they wished, adopt (or adapt) our 
techniques. In other words w~ were to conduct a pilot study, one which 
would serve the primary purpose of determining needs and the secondary 
purpose of developing techniques. 
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At about the same time, we obtained the consulting assistance of the 
Automotive Safety Foundation. The Foundation's assistance was concentrated 
on developing techniques, assisting in the analysis and preparing the final 
report. 

The study was planned and was carried out in four fairly distinct phases. 
First, it was a study of all signs and signals in place to compare them with 
the new standards and determine needed replacements. 

Second, it was a study of need for signs and signals to determine those 
which should be removed because they were not needed and those which should 
be added because a need existed which was not being met. 

Third, it was a study of route number, both U. S. and State , to 
determine changes which could be made to reduce duplication and improve 
signing. 

Fourth, it was a study of names used for destination purposes on the 
primary system. The objective of this phase was to develop a consistent 
system of destination signing. 

In order to obtain a preliminary estimate of our sign needs, it was 
decided to inventory approximately five percent of the rural state highway 
system. This involved the collection of complete sign data on 400 miles of 
rural Primary Roads. In addition to the inventory of rural signs, it was 
decided to make a complete inventory of all signals, as well as signs, on 
the primary road extensions through municipalities. It is through these 
municipalities that the greatest deviations from standard signs and signals 
occur. This is true becaus e in Iowa, the state is the enforcing agency 
only on rural roads and although by law a city or town must secure permission 
to erect a traffic control device on a primary road extension and must 
follow the existing Manual of Uniform Traffic Control Devices, it is the 
city or town that must do its own enforcing. In many Iowa cities the practice 
of placing advertising, church, service club and other signs has at least 
been tolerated, if not encouraged. Often a non-uniform sign has been 
advocate d or even e r ected by a pe rson who has close family or business ties 
with a town official. Some years ago the son of the mayor of a small Iowa 
community made up a round school stop sign. The proud father had it 
erected on the primary road through his town and it took considerable 
persuasion on our part to have it removed. 

The result is that the primary highways in cities and town are profusely 
decora t e d with unusual and unnecessary signs which often not only de t ract 
from offic ial signs but accasionally obscure them and, in other i nstances, 
sharply limit the available space for needed sign information. 

Data recorded in the inventory of si gns included location within the 
control s ection, type of sign, size, type of facing, condition and visi-
bility. All of this data except the control s ection number, were r ecorded 
in the field by numerical code in orde r to facilitate the preparation of 
the inventory data for tabulat ing cards. The position of the sign or 
signs on a post were recorde d and any double occupancy of entirely different 
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signs in a single assembly was recorded. Columns were also provided on the 
field form for recording the type of mounting (overhead or ground), the 
sign material and whether the sign faced the traffic on the highway or 
whether it faced entering traffic. A space was also provided for remarks on 
non-uniform signs. 

All uniform sign types were identified by the numbers in the manual. 
Additional numbers were developed for non-uniform signs. There proved to 
be a multitude of signs with different messages but with essentially the 
same meaning. Such signs were generally assigned the same number. 

Spaces were provided for the lines of destination board message. 

This inventory data was edited for punching on IBM tabulating cards. 
Computer programs were developed to calculate the salvage value of the 
existing signs and the cost of replacements. 

An inventory of all traffic signals, school signals and flashing 
beacons, was made on the entire Primary Road system. The information 
collected at each signal provided us with sufficient data to e.stimate the 
cost of adapting the signal to meet the new standards. In addition to the 
location, the inventory data contained the type of signal, make of controller, 
type of operation, type of actuation, size and number of heads and.the type 
of mounting. 

Each location has been analyzed to determine, first, whether or not a 
signal is warranted and, second, if one is warranted, the type of operation. 

From the abundance of traffic counts that are available, we were also 
able to make a preliminary estimate of the number and type of additional 
signal locations. The big item was computing the cost of revamping existing 
signals to meet the new standards and the publfo.relations work involved 
in the removal of signals at locations where these installations are not 
warranted. 

In connection with the third phase of the study, we thoroughly ex-
amined the route numberings of our primary road system to determine the 
mileage and location of roads which carry more than one route number. The 
purpose of. this study was to identify those sections which overlap so as 
many as possible can be eliminated. Duplicate routings make destination 
messages complex and confusing and add materially to the cost of signing. 
This is especially true in urban areas where signing space is always limited. 
On the 60 major or through routes of Iowa nearly ten percent of the mileage 
has more than one route number, some as many as four numbers. 

The fourth phase of the study involved the re-examination of desti-
nation board policies and signing . Complete destination board information 
is available in the central offices of the Highway Connnission. This 
information was assembled in sequential order for each route in each 
direction. 

A study of markings used on our highways, other than analyzing cost 
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data, was not undertaken as pavement markings are usually replaced every 
year and conformance to the new Manual involves only the changing of 
instructions to the marking and maintenance crews. 

The application of islands and channelizing devices was also not under-
taken. This type of work is usually accomplished during construction or 
reconstruction projects. In many instances, though, our department has 
reconrrnended special channelizing work to be done by the maintenance forces 
at problem locations. 

I'll go briefly into the results of our study which points out that 
we have a great deal of work to be accomplished before we comply with the 
new Manual. 

On the rural portions of the Primary Highway System there are 107,000 
signs in place. Of these, only 3,200 are non-official, most of them on 
the outskirts of cities. These should be removed from the right-of-way 
at once, together with 2,000 official signs which are not needed for 
traffic control. 

Of the remaining 101,800 signs, 60,000 do not meet acceptable standards. 
They should be replaced with standard signs, at an estima.ted cost of 
$740,000. About 1,500 of the official signs should be repositioned for 
better visibility and appearance. In addition, modernization of desti-
nation signing is estimated at $85,000 and the addition of delineation on 
sharp curves, $175,000. Total estimated cost of modernization is $1,032,000. 

There are 75,365 signs of all types within the right-of-way of urban 
extensions of the Primary Highway System. Of these, 7,270 advertise 
commercial products or services; 1,807 give information about churches and 
social or civic clubs and organizations; the remaining 66,288 are official 
in fact or nature. 

The unofficial signs should be removed from the right-of-way. The 
unofficial signs compete for the attention of motorists, in some cases 
obscure official signs, and in others use space along the highway which is 
needed for official signing. The 1903 official signs slated for removal 
are not needed to guide, regulate or warn traffic. In some cases, the s e 
signs are no longer needed because of changed conditions; in others the 
need which prompted their initial installation is open to question; and 
in a few cases the need is obviated by planned resigning to modern 
standards. Our estimates do not include the considerable number of route 
shields and their associated markers which could be removed, provided the 
recommended changes in route designations are made . 

The estimated cost of removing the unnecessary official signs is 
$19,000. Costs of removing the unofficial signs were not estimated; it is 
anticipated that the owners will bear that cost. 

Of the 66,288 necessary official signs on the urban extensions, 
40,125 do not meet the new standards in shape, size, color or legend 
content and should, there fore , be r eplaced. The e stimate d cos t of this 
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replacement is $526,000 exclusive of the cost of repositioning the signs. 
Repositioning is needed to provide better visibility, more advance notice, 
better readability and appearance. In some cases, three of four signs are 
located within a few feet of each other, making it impossible for a motorist 
driving at a reasonable speed to read them. In other cases, signs with 
dissimiiar meanings and purposes are attached side by side or in a line on 
one support. The result is a cluttered appearance and a loss of effective-
ness. These situations should be corrected by repositioning the signs for 
better spacing along the highway. The estimated cost if $47,000. The 
estimated cost of modernizing directional signing for urban extensions is 
$56,000. 

Thus, total cost of sign modernization on the urban extensions is 
$648,000. It is estimated that routine maintenance will contribute toward 
this moderniz~tion in the amount of $150,000. Furthermore, modernization 
will reduce total maintenance costs over a considerable period of time 
during and after the modernization period. 

In total, there are 1299 signaling devices on the urban extensions 
of the Primary System. These are divided as follows: 508 "stop and go" 
traffic signals, 359 school signals, 202 flashing beacons at intersections, 
and 230 flashing lights mounted as part of sign assemblies. 

The 508 "stop and go" signals are of primary concern because there are 
specific warrants for such installations and specific standards for their 
construction. 

All intersections with urban primary highways were appraised to 
determine whether they met the volume warrants. It was not possible to 
make this appraisal in detail, but in general the results were sufficiently 
accurate for the purpose of the study. Only 91 locations with signals 
met the warrants. Another 17 approached the warrants. These are borderline 
cases and, in the normal course of events, volumes will increase sufficiently 
to meet the warrants in from one to three years. The remaining 400 signals 
are at locations which neither meet, nor reason~ble approach, the required 
traffic volume to justify the use of traffic signal control. 

It is known that traffic signals at low-volume intersections obstruct 
traffic flow, cause needless delays and increase traffic accidents. 
Ideally, many of the unwarranted signals should be removed and replaced 
with more appropriate traffic controls. 

In view of the practical problems of obtaining approval for removal 
of a significant number of the unwarranted signals, the most realistic 
solution would appear to be to examine each installation with the following 
alternatives in mind. First, complete removal and replacement with more 
appropriate controls. Second, where removal is not possible, moderni-
zation through the use of: 

(a) Actuated controller~ at isolated installations 
(b) Interconnect to provide for synchronized timing 
(c) Additional signal faces to provide a minimum of two faces 
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for each approach to the intersection 
(d) Larger faces at locations where approach speeds are high 
(e) Supplemental overhead signals for additional indications at 

approaches with two or more lanes 

These improvements will help overcome, at least in part, the hazards 
from the use of signals at low-volume intersections . In addition, they will 
reduce the number of stops for traffic and more equitably distribute time 
between the highway and city street. The estimated cost of such moderni-
zation is $1,346,000. 

School Signals 

The 359 school signals are of varying design and have a variety of 
operating characteristics. Some only vaguely resemble traffic control 
signals and most do not have sufficient indications to be seen by motorists. 
These poorly designed and installed devices fail to provide the protection 
attributed to them. New standards adopted by the Commission are considered 
the minimum for protection where school crossing signals are justified. 
As in the case of "stop and go" signals, many school signals probably are 
not justified by conditions. However, their existence cannot be wished 
away. Some can probably be removed by combining adjacent crossings; the 
remainder should be modernized. The estimated cost to modernize those 
which are non-standard is $649,000. 

Electrical Maintenance 

At present, cities maintain traffic signals and other electrical 
devices. Maintenance of the more elaborate devices requires a qualified 
technical staff which many smaller cities lack. In addition, a sizeable 
supply of parts and specialized repair equipment is needed. These, too, 
are often beyond the capability of a small city, particularly those having 
only one or two signals. Maintenance is of extreme importance. Like all 
mechanical devices, signals require periodic checks and routine service. 
They also require expert repair on an urgent priority when they fail. To 
assure proper maintenance and service, it is recommended that the Iowa 
Highway Commission assume the cost of modernization and all maintenance 
costs, exclusive of the electrical energy. In cities with established 
maintenance shops and crews, the Commission could arrange for maintenance 
by the city under contract. Annual costs for maintenance and repair over 
the next five years are estimated to average $190,000 for a total of 
$950,000. 

There are presently 25 unsignalized intersections which warrant traffic 
signals on the Primary Road System and extensions. The commission regularly 
approves 20 to 25 requests from cities for new installations each year. It 
is to be expected that normal traffic growth and hew highway construction 
will require installation of traffic signals at a rate of 20 per year for 
the next five years. The estimated cost for such installations is 
$1,000,000. 

These new installations will largely result from the creation of new 
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intersections through new construction, and increasing volumes on the rural 
system. Very few new signals should be required on municipal extensions. 

Illumination 

Many intersections on the Primary System need lighting to provide 
greater safety at night. From a study of accidents at rural intersections 
in Iowa, it was determined that 60 intersections now warrant illumination 
on the basis of the ratio of night to day accidents, traffic volumes and 
accident rate. Standards have been developed for typical installations 
and experience with those already contracted for indicates the average 
annual cost for simple intersections is $600. Preliminary results indicate 
that the illumination program should be continued. 

In addition, it is estimated that 30 additional channelized or com-
plicated intersections will require illumination to improve night traffic 
operations during the next five years. Assuming that illumination is 
provided at these locations, total annual costs will reach $60,000 at the 
end of the five-year period. Average annual costs will be $30,000, and 
total cost over the next five years will be $150,000. 

The route numbering phase of the study located the sections of 
primary highway with more than one route number. The purpose was to deter-
mine effective ways of reducing the mileage with more than one route number. 
For the system as a whole, there were 780 miles with multiple routing. 
Nearly 20 percent of the urban extension mileage has more than one route 
number and the 60 major rural routes (those over 100 miles long) have 
multiple numbers on 10 percent of their mileage. 

In some cases, there is no acceptable alternate for multiple routing. 
However, the route numbering system was devised to give motorists logical 
route identification which they could follow with minimum difficulty. By 
and large, the system has been successful. Studies have shown that motorists 
use route numbers far more extensively than city names and rely on them 
almost exclusively in unfamiliar territory. 

The essence of the system, and the reason for its success, is 
simplicity. Over the years, route numbering has been seriously abused by 
extending routes far beyond their logical termini. An example is Iowa 64, 
which extends a total of 371 miles across the state, one-third of that 
distance being on other established routes; or Iowa 5, which is contiguous 
with Iowa 3 for over 60 miles. These multiple routings only add to the 
complexity of the system, making signing more difficult, more expensive, 
and harder for motorists to follow. 

The routes were reviewed for changes which could cut duplicating 
mileage without destroying the effectiveness of the system. The general 
rules were these: 

1. There would be no di~continous routes. That is, a route 
could be shortened or lengthened, but not terminated and then 
picked up again. 
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2. Routes which continued into other states could not be ter-
minated in Iowa. 

3. New route number could be added. 

Changes in 15 routes can be made which would reduce duplicating 
mileage by 200 miles. 

The special study of directional signing was made to determine the 
costs required to modernize this type of signing to the new standards 
and bring about a consistent, rational display of city names on destination 
signboards. New standards calling for larger signboards and reflectorization 
were adopted several years ago. However, many signs on the system have not 
yet been converted. 

These signs assist motorists in making decisions at road junctions 
and provide valuable reassurance and orientation between junctions. For 
maximum e ffectiveness, they should follow a consistent patte rn. Names of 
major cities should be used for the "through" destination over relatively 
long sections of highway. The city names shown along the route for infor-
mation should be identical to those used at junctions for directions. 

Such a system, combined with revisions in route numbering, should 
provide easy-to-follow directions for all motorists. While the principal 
benefits will be convenience and comfort, there are also safe ty and 
economic benefits. Motorists who lose their way may spend many miles of 
travel and valuable time correcting their errors. Those who are confused 
or lost are a hazard to themselves and others. Their anxieties and 
frustations compel them to rash, unreasoned actions. Thus, they frequentl y 
make sudden stops or turns which other motorists have no way of antici-
pating . 

For these reasons, it is imperative that the modernization program 
give special attention to destination signs. 

First step in the study was an inventory on special data sheets of 
all the destination signs along a somple of s elected routes. The place 
name s on each of such signs were shown, together with any other infor -
mation, such as mileage, arrows, etc. 

Second ste p was to develop a practical system of selecting place 
names to be used on the routes. The gene ral rules were these : 

1. Each destination sign should carry a max imum o f three place 
names ; whe re possible, only two . 

2. The name shown on the top line should be the nex t city or 
town ahead of the route. 

3. The s econd line should carry the name of a city over 4,000 
population , a county seat or important trading center, 
prov ided the r e is such a place on the route between the 
sign location and the city shown on the top line . 

4 . The third line on mileage s i gns should be an important city 
on the route. This would be carried on all destination signs 
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on the route for a considerable length. These should be 
names of cities, generally, over 25,000 in population, either 
in Iowa or neighboring states. 

It was concluded that nearly all existing signs would have to be 
replaced for failure to meet one or both of the two criteria (1. new 
standards, and 2. use of place names). Many signs are too small to meet 
the new standards. Estimated cost of modernizing destination signs is 
$56,000 for urban extensions and $85,000 for rural highways. 

Pavement markings are an important traffic control device. They 
greatly increase safety, supplement signs and signals to improve com-
pliance with regulations, and generally assist in developing a more 
orderly flow of traffic. 

The current annual expenditure for pavement markings is $600,000. 
This has been increasing during the past few years because of the higher 
costs of striping the Interstate System and addition of striping requirements, 
(for example, pavement edge markings on curves and bridge approaches). 
Costs will continue to increase as additional sections of the Interstate 
System are added and higher standards are adopted. 

The Highway Commission now stripes extensions in some cities. 
Assuming that all striping and pavement marking, other than parking spaces, 
were to be the responsibility of the Commission, costs would be further 
increased. It is estimated that annual pavement marking costs will 
increase to $750,000 within five years, due to addition of urban and inter-
state mileage and increases in standards. This would bring the total cost 
for the five-year modernization period to $3,375,000. 

A brief sunnnarization of the costs involved is as follows: 

Sign maintenance costs will increase due to greater use of reflector-
ization and the larger signs in the new standards. In addition main-
tenance costs on the Interstate System, with the much larger signs used 
there, will be higher. Offsetting this, maintenance requirements will 
be less for the first few years after sign modernization. 

Assuming a five-year sign modernization program, maintenance costs 
over the next five years will average $540,000 compared with $600,000 a 
year at the present time. 

In addition, signs replaced by routine maintenance during the five 
years of the program should reduce estimated replacement costs by $300,000. 
This would leave a net total of $3,375,000 to complete the sign and signal 
modernization. 

Estimated cost of electrical maintenance was based on a composite of 
information obtained from Iowa cities and other states . Traffic signal 
maintenance, assuming that th~ Highway Commission were to maintain all 
traffic signals, school signals and flashing beacons, is estimated to be 
$19,000 per year. Energy costs for such devices inside municipalities 
are not included. 
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The estimated cost of illumination is $30,000 per year. This includes 
energy, maintenance and amortization of installation and equipment under 
contractual arrangements with local power companies. 

New signing for highways progrannned for completion in the next five 
years is estimated to cost $567,000. Of this total, $442,000 is for 
Interstate Highways and $125,000 for other primary highways. 

These bring total traffic control needs for the five-year period, 
including maintenance, repair, modernization and new installations, to a 
grand total of $12,117,000. 

Another side light into the study of traffic control needs in Iowa is 
the cost of the study itself. The total cost for the study was approxi-
mately $17,500 for all phases of the work involving the field surveys , 
office analysis and data processing time. A total of 465 man days was 
spent on all phases of the study. 

I would like to make a brief connnent on where Iowa is going from here. 
Our revised manual on uniform traffic control devices is ·now just about to · 
the printing state and should be printed by the middle of the year. 

Our highway connnission r ecently approved a $225,000 expenditure for 
new signs or signals. The upgrading of all signs and signals on U.S. 30 
across the state, both municipal and rural, has been approved at an 
estimated cost of $30,000 for signs and $55,000 for signals. All primary 
road speed limit signs will be replaced at an estimated cost of $50,000. 
The remaining $90,000 will be spent on upgrading signs. That comes in 
for replacement of new signs and delineators placed at problem locations. 
Actually we will be accomplishing approximately $400,000 worth of mode rni-
zation with the appropriation, as erection and post costs are not included 
in the $225,000 allocation. 

In addition we propose to undertake a research study in one county in 
the state to show the effect of modern signing , lighting and signalization 
on all road systems within the county. This pr ject would involve an 
inventory of all devices on the primary, pr i mary extension , f eder al a id 
secondary, local secondary and municipal street systems with subsequent 
upgrading of all devices within the county. Before and after accident 
studies would also be accomplished to show the benefits to the public 
that could be accrued through the use of modern traffic control devices. 

In closing , I would like to state that we are, at pre s ent, working wi t h 
t he municipa l and county organizat ions within the state to impress on t hem 
the need for uniformity of traffic control devices on all highway systems 
which we hope will be accomplished in Iowa within the next f ew years . 
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POSSIBLE EFFECTS ON TRAFFIC CONTROL IN SMALL CITIES 
RESULTING FROM CHANGE TO MANUAL UNIFORMITY AT VARIOUS LOCATIONS 

by 
W. Robert Semple 

City Manager, Mexico, Misso.uri 

Ten years ago this June my wife and I were in Boston, Massachusetts, 
and were puzzled to note motorists with their left arms stuck out of the 
car window waving in a circle. Upon inquiry we discovered that this was 
the proper right turn signal there. It was certainly a new one to us. On 
that trip and many subsequent ones, we have noted a wide diversity in traffic 
laws and in types, sizes, shapes and locations of traffic control signs and 
other devices, markings, etc., which tend to confuse and baffle the motoring 
public, and which undoubtedly contribute to the number of traffic accidents 
and fatalities. 

With the increasing mobility of our society there is no question that 
the adoption of uniform traffic control devices would greatly facilitate 
driving 'in other cities and states, and would lessen the chances of 
accidents due to the motorist being unfamiliat with local regulations and 

/devices. 

The effects of adoption of uniform devices on traffic control would 
probably be less in a smaller city than in a larger one or in a metro-
politan ar·ea. In the smaller city there is generally less traffic con-
gestipn in the first place, and accordingly, a greater opportunity for 
the motorist to pause to figure out the proper response to unusual signs 
or traffic devices. In the second place, there are apt to be less out of 
town drivers who would be confused by traffic control devices which were 
other than standard. 

The small city resident who is used to non-standard devices will 
undoubtedly experience some confusion, for a while at least, when the 
change is made to standard devices, but this should be a problem of 
short duration and would not be one peculiar to the small city. 

The smaller cities will probably have to make the transition to 
uniform traffic control devices gradually due to problems of insufficient 
manpower and funds to do the whole job at once. During this period of 
transition the problem of internal non-uniformity (within the city) would 
be added to that of external non-conformity (between this city and other 
cities), adding to the general confusion. This would, of course, be a 
temporary condition. However, the small city faced with this problem of 
a necessary gradual change-over to uniform devices would be well advised 
to change first those devices which are located on major streets or 
throughways. 

It is probable that there is a greater prevelance of non-uniform 
traffic devices in the small, Jisolated city than in the larger cities, 
and thus there would be proportionately more changes to make. In most of 
the larger cities they have been using the standard devices for some time, 
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and therefore there are relatively few changes required to accomplish the 
complete transition to uniform devices. 

As is apparent from my remarks, I have had considerable difficulty in 
coming up with significant effects on traffic control, which are peculiar 
to the smaller city as a result of the change to uniform devices. I hope, 
however, that in my efforts at grappling with this subject, which, for me, 
has been elusive and difficult to expound upon, I have presented at least 
a few thoughts and observations which have made your bearing with me not 
entirely unrewarding. 

POSSIBLE EFFECTS ON TRAFFIC CONTROL BECAUSE OF CHANGES TO 
MANUAL UNIFORMITY AT VARIOUS LOCATIONS - RURAL AREAS 

by 
James A. Thompson 

Senior Engineer, Division of Traffic 
Missouri . State Highway Department 

(This paper, written by Mr. Thompson, was presented by Kenneth Townley.) 

Blind adherence to hand book standards is as objectionable as rash, 
unreasonable departure from them. Representatives of the Missouri State 
Highway Department have evaluated each of the specifications set forth 
in the Manual and are basing their proposed compliance to the Manual, in 
practice, on engineering judgment and realistic application of the standards. 

We shall consider experimentation leading to improvement of standards. 
However, we have no intentions of "tinkering"with the standards as set 
forth in the Manual. 

The rural areas in Missouri, under the jurisdiction of the State High-
way Department, will be affected by the standards set forth in the Manual 
in several respects. 

SIGNS 

Advanced design has reduced physical hazards and traffic frictions; 
therefore, the need for warning and regulatory signs on modern highways 
has been decreased. On the other hand, the increased volume and speed of 
traffic on Interstate and Expressway type highways has made the require-
ments for directional signing much more exacting. Even though all our 
highways will not be modernized in the near future, most of our guide 
signs WLll be changed and improved through compliance with the Manual. 

A major change to our sign shops was the conversion of all signs 
(except on Interstate highways) from a block style to a rounde d letter. 
This require d cutting more than 5000 new sign stenc i ls, a task which i s 
rtow nearing completion. 
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The use of symbol signs is preferred to a lettered message sign. 
This has modified many of our old standard signs. We think it is an 
improvement. 

The mounting heights of all signs in general are higher. (The 
warrants for a 4-way stop control has been changed). 

The "Speed Zone" sign has not been included in the Manual. Therefore, 
our terminology, as well as our signs, must be modified. The word "zone" 
now implies a "limit", and certain locations that were previously zoned 
will now be signed with advisory speed plates. 

The major change in signing, so far as the traveling public is con-
cerned, will be the junction or intersection signing. These changes will 
be noticed on the roadway in the next, few months . Isolated locations have 
already been changed. We do not anticipate any confusion on the part of 
the motorist from this change. In fact, we are hoping it will eliminate 
confusion. 

MARKING 

Our 
black). 
ratio to 

standard rat,io of stripe to gap is now 10' white and 30' gap (or 
We do not particularly favor a change, but we will change the 
a 15' white and 25' gap (or black) in compliance with the Manual. 

The warrants for "No Passing Zones" will be changed. This change will 
not be obvious to the average motorist . 

The use of word messages on the pavement will not be used. Instead, 
we will use symbols. 

SIGNALS 

Separate urban and rural warrants, as well as a general revision of 
the signal warrants, will ce rtainly affect our signal program. The location 
of signal heads will be different; lane controls more positive; and in 
general, utilization of control equipment will be more e fficient. 

The use of traffic actuated equipment is encouraged, as well as the 
use of the larger 12" lenses. 

These changes that will be made to comply with the Manual will have 
definite effects on traffic control. The degree of effect will vary with 
individual changes. 

Signing changes will be most noticeable and , in my opinion , more 
effective. Some education may be required during the transition period , 
but the changes should be an impr ovement. 

Marking change s will not.be a s noticeable , and the r efore will have 
v ery l itt l e e ffec t . 
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Signal changes will, in general, exert a considerable effect. The 
effect may not be evident to the average motorist, but most certainly will 
enable the average motorist to travel through a signalized intersection 
with less confusion because of lane control methods, location of signal 
heads, more efficient controls, and uniform signs and markings. 

The Manual encourages signs and markings that complement the signal; 
markings that complement the signs; and a general traffic control program 
that will increase the effectiveness of rural signing. 

THE POINT SYSTEM 
by 

Captain J. A. Berglund 
Missouri State Highway Patrol 

This afternoon's program of the 14th Annual Traffic Engineering Con-
ference is devoted to a discussion of the Missouri operator's and chauffeur's 
license law, commonly referred to as the point system. Since driver licerising 
is one of the most important parts of any traffic safety program, I feel 
that it is well to review the accident record in Missouri last year. During 
1961 there were 932 persons killed in traffic accidents on the streets and 
highways of the State of Missouri. During 1960 there were 1,048 persons 
killed. This represents a reduction of 11%, or a saving of 116 lives last 
year. This reduction was accomplished in spite of the fact that there were 
nearly 20 billion vehicle miles driven in the state last year. This 
figure, based on gasoline consumption, represents a 2% increase over the 
vehicle mileage during 1960. The mileage death rate in Missouri last year 
was 4.8. This is the lowest mileage death rate ever recorded in the state 
and was well below the national average of 5.2. The mileage death rate is 
the number of traffic deaths per 100 million vehicle miles of travel. 

There are a number of factors involved in traffic accidents. The 
three most important, however, are the vehicle, the road and the driver. 
During recent years there has been much controversy regarding the safety of 
the present-day motor vehicle. Many of the manufacturers claim the modern 
vehicle is the safest ever built and to back up their claims they point 
to better performance, better brakes, better visibility and optional equip-
ment such as padded dashes, sun visors and seat belts. On the other hand , 
many safety experts and members of the medical profession have criticized 
the automobile manufacturers for failing to provide proper packaging of 
passengers. Their viewpoint is, that if the manufacture rs would devote 
more time and effort to providing safe packaging of passengers and less 
time and effort on appearance and performance , the traffic death rate would 
be materially reduced. The manufacturers counter this viewpoint by stating 
the public is not interested in buying safety devices, but are mor e inter-
ested in performance and appearance. This viewpoint is supporte d by the 
fact that the Ford Company made a valiant effort to promote the safety 
features o f t he 1956 mode ls, inc ludi ng safety door l a tches, deep dishe d 
steering wheels with recessed hubs and optional dashboard padding . This 
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was in the days when most manufacturers were publicizing speed and power. 
Since Ford sales proved disappointing that spring, the company's promotion 
campaign was switched. "When you are selling high horsepower'', commented 
Consumer's Reports, "the very word 'safety' is likely to have a discordant 
sound, creating all sorts of morbid overtones in the buyer's mind". An 
industry executive was quoted as saying: "One square foot of chrome sells 
ten times more cars than the best safety door latch''. As you can see, 
there is a wide divergence of opinion as to the safety of the present-day 
motor vehicle. 

The second factor in accidents which I would like to touch on is the 
road. There is no question that road construction and maintenance has not 
been able to keep pace with the increase in the number of motor vehicles 
and the number of vehicle miles being driver. At the present time this 
country is engaged in the greatest road building program in history. The 
construction of more and more miles of limited and controlled access high-
ways is certain to have an effect on traffic accidents. Many experts, 
however, predict that by the time the present federal road building pro-
gram is completed, many of the highways will already be obsolete or in-
adequate. The State of Missouri has always been fortunate, in that we have 
obtained more value for the amount of money spent on highways than any 
state in the country. The increase in the Missouri gasoline tax, which was 
approved by the voters in March, will certainly accelerate the building of 
new roads and the improvement of our present highways. 

The third and most important factor in traffic accidents has always 
been the driver. If the traffic accident problem in this country is ever 
solved, it will be through driver improvement and driver control. Much 
research is being conducted by various organizations into driver behavior 
and driver attitudes. The State of Pennsylvania has inaugurated a program 
to require physical examinations for all drivers during the next ten years. 
After the first examination, every driver must be examined every ten years 
until the age of 60, and then every five years thereafter. Of the first 
421,000 drivers examined, 602 were denied licenses. This is an average of 
140 of every 100,000 persons examined. Of course, the Pennsylvania program 
is just getting started and may be strengthened later. But it seems to me 
that the removal of 140 of every 100,000 licensed drivers will produce 
very little effect on their over-all accident record. Psychologists, 
psychiatrists and medical authorities have issued numerous reports on the 
various factors that cause drivers to become involved in accidents. But, 
to my knowledge, none of these research studies has produced a positive 
program. The attitude and mental conditions of drivers vary too much in 
individuals for anyone to accurate ly predict driver behavior. A dirver 
may be a perfectly safe drive r one day and a potential killer the next . 
Anger, worry and illness all have a pronounced effect upon a driver's 
attitude and upon his ability to safely operate a motor vehicle. 

Driver improvement and control must come through education and en-
forcement. In the field of education we have merely scratched the surface. 
Numerous studies have proven t he value of high school driver education. 
Many states, including Missou;i, are lagging in providing this t raining 
for young drivers. At the present time less than 40% of the eligible 

-81-



students in Missouri high schools are receiving driver education. Education 
is a slow process, but will produce more lasting results in traffic safety 
than any method now in use. 

Enforcement is the quickest means for reducing accidents. Studies have 
shown that as traffic law enforcement increases, accidents decrease. This 
is true up to a certain point. When enforcement reaches a certain level, 
the accident curve remains constant and does not decrease in proportion to 
the increase in enforcement. This is called the point of diminishing re-
turns. This point is seldom reached, however. When we speak of enforce-
ment, we do not mean merely the arrests of traffic violators. Enforcement 
implies much more than this. Enforcement entails good prosecution, proper 
court action and action by driver licensing authorities. The suspension 
and revocation of operator's licenses probably has a much greater effect 
on violators than the payment of fines for traffic violations. Many 
drivers do not fear the loss of their life in a traffic accident as much 
as they do the loss of their driving privilege. Since driver licensing is 
such a major part of any traffic accident prevention program, traffic 
authorities have, for a number of years, been searching for an equitable 
method to determine when a driver should lose his driving privilege. The 
result has been the formulation of a point system. The point system is a 
method for assessing demerit points against persons who are convicted of 
traffic violations in accordance with a predetermined formula which takes 
into account the seriousness of the offense. Thus, the least offensive 
violations receive the lowest number of points, while the more serious ones 
bring a greater number of demerits. The point system operates on the 
assumption that more heavily pointed violations are better indicators of 
dangerous drivers than less heavily pointed violations. Upon the accumu-
lation of a specified number of points as a result of convictions, action 
is taken against the violator in the form of a warning, a hearing, a 
suspension or a revocation of privilege to drive. One conviction for a 
serious offense such as driving while intoxicated, manslaughter, or leaving 
the scene of an accident may result in a suspension or revocation of the 
driver's license. 

There are wide variations among states using the point system, but 
there are certain essential elements of similarity. Point systems operate 
on the basis of conviction reports. While all states assess demerits on 
conviction, some also asses points for accidents in addition to convictions 
and others also assess points for police warnings. Another similarity is 
that an accumulative point record is maintained for each traffic law 
violator and the severity of the driver's record is indicated by his 
accumulated point value. 

The point system is set into operation when the department or agency 
charged with the responsibility of its administration receives a notice 
from a court that a driver has been convicted of an offense which carries 
demerit points. If a motorist posts bail for a violation and fails to 
appear for trial, the forfeiture of bail is considered the same as a 
conviction for the purpose of assessing points. After a specifie d number 
of points have been charged against the driver, he is sent a warning letter. 
The purpose of this letter is to advise him that his driving record is 
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reaching the critical stage. It attempts to persuade him to improve his 
driving habits and attitudes in order to avoid the accumulation of more 
points which would entail the suspension or revocation of his driving 
privilege. In the event that the driver continues to violate traffic laws, 
his license is suspended or revoked upon the accumulation of a specified 
number of points. 

The State of Missouri adopted a point system last year which became 
effective on October 13. In most respects the Missouri law parallels point 
system laws in other states. The Missouri law is not a perfect one, but it 
is definitely a step in the right direction. There are several criticisms 
which have been made regarding the Missouri point system. One criticism 
is that the assessment of points is set up in the law, whereas most states 
have a more flexible system whereby the administrator is authorized to 
determine the number of points to be assessed for various violations. Also 
there has been some criticism that the assignment of points to various 
violations is not equitable. As an example, 3 points are assessed for 
speeding in violation of state law, but careless driving, other than passing 
on a hill or curve, carries a point value of 2. Another criticism has been 
that the points assessed for violation of a state law are greater than the 
points assessed for the same violation of a county or municipal ordinance. 
As an example, conviction for driving while under the influence of intoxi-
cating liquor in violation of the state law carries a point value of 12; 
yet, the same violation of a county or municipal ordinance has a point 
value of 6. The Missouri law also has no provisions for interviews or 
hearings of drivers who have poor driving records. Under the Missouri law 
a driver receives a warning letter when his record shows that he has 
accumulated 4 or more points in a 12 month period. His operator's license 
is suspended for not less than 30 days nor more than 90 days when he has 
accumulated 8 points in 18 months. If a driver accumulates 12 points in 
12 months, or 18 points in 24 months, or 24 points in 36 months, his 
license is revoked. 

It is not possible to accurately evaluate the results obtained in 
accident reduction through the use of the point system in Missouri. We 
believe that it has been effective in reducing accidents. Since the point 
system went into effect last October, the number of traffic deaths recorded 
each month has been lower than the corresponding month before the point 
system law was in effect. There is one exception; the month of February 
this year showed an increase over February of last year. This was probably 
due to weather conditions. There has been a great deal of publicity given 
to the point system law. Last year while the Legislature was in session 
and was considering the point system, the press, radio and television 
stations carried many articles regarding this legislation. After the law 
was passed and signed by the Governor, again there was a surge of publicity. 
More than a million handout leaflets were distributed throughout the state. 
These leaflets described the law and how it operates. There is no question 
in our minds that the point system law has created more public interest 
than any traffic legislation which has been passed in the State of Missouri 
during recent years. Many drivers have a fear of the point system. Any 
driver who obeys traffic regu1ations and uses common sense and judgment 
when driving need have no fear of the point system. In a recent news 

-83-



release the Director of Revenue reported that the revocation of drivers 
licenses has been 4\ times greater under the point system than under the 
previous drivers license law. The number of suspensions, however, has 
decreased. The decrease in suspensions is probably due to the fact that 
when the point system law became effective only those violations which had 
occurred during the period 6 months prior to the effective date of the law 
could be counted in the assessment of points. This started many drivers, 
who had previous violations, with a clean record. Since the point system 
has been in effect, approximately 120,000 warning letters have been sent 
by the Department of Revenue to drivers who have accumulated 4 or more 
points. The use of warning letters has been proven to be one of the best 
ways to obtain driver improvement. In the State of New Jersey a study was 
made to determine the effect of warning letters. It was found that only 
11% of the study group had connnitted further violations, while 89% had not 
committed additional violations. In another group which had reached the 
warning letter level, but were not sent letters, the study showed 19% 
committed further violations while 81% did not. This study showed that 
almost twice as many of the non-warning letter group connnitted additional 
violations as compared to the group which had received warning letters. 

The success of any drivers license program depends upon cooperation 
of law enforcement officers, prosecutors, judges and the·driver license 
administrator. Since points can be assessed only by the Director of 
Revenue upon receipt of a record of conviction or forfeiture of bail from 
the judge, it is essential that all convictions be reported to the Ad-
ministrator. We have recently received two letters from citizens regarding 
articles which they read in newspapers stating that a violator had for-
feited bail on a traffic violations charge and since he did not appear in 
court, the article stated, points had not been assessed. These news 
articles were definitely in error, because the law specifically states 
that the forfeiture of bail shall be the same as a conviction and if the 
judge reports the bail forfeiture to the Director of Revenue, points 
will be assessed against the driving record of the violator. 

One provision of the point system law affects those persons who allow 
an unlicensed operator to operate a motor vehicle. Any person knowingly 
permitting an unlicenses operator to operate a motor vehicle, upon convic-
tion, will have 4 points assessed against his driving record. Only last 
month a 16 year old driver who did not have an operator's licanse was 
allowed by his father to operate a motor vehicle. This 16 year old, while 
driving at excessive speed, collided head-on into another vehicle and killed 
two persons in the other vehicle. The youth's father was charged with 
allowing an unlicensed driver to drive and was convicted and sentenced to 
six months in jail. In addition, 4 points were assessed against his 
driving record. 

This is just one example of how the Missouri point system law operates. 
We in the Highway Patrol are well pleased with the way the law has operated 
in the short time it has been in effect. There are some weaknesses and 
inequities in our present law, but it is definitely a basis for a sound 
program of driver control and driver improvement. We hope that the next 
session of the Missouri Legislature will re-examine the law and strengthen 
it to the point where it will do the job it was intended to do. 
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THE POINT SYSTEM IN MISSOURI 
by 

Douglas B. Rennners 
Secretary and General Counsel 
Automobile Club of Missouri 

The action by Governor John M. Dalton of Missouri, taken on July 24, 
1961, of signing Senate Bill 90 was the culmination of years of effort on 
the part of law enforcement agencies and civic organizations, including 
the Automobile Club of Missouri, in attempting to establish a point system 
in the State of Missouri. Senate Bill 90 established such a point system 
as part of the driver's license law and it became effective on October 13, 
1961. However, any conviction for a traffic ciolation which occurred 
within six months prior to the effective date of the act is counted on the 
motorist's record for the purpose of assessing points. 

Under the point system motorists who are convicted of traffic viola-
tions are assessed demerit points on their driving records in accordance 
with an established schedule which takes into account the seriousness of 
the type of offense connnitted. As a result, the least serious violation 
will receive the lowest number of points while the more serious ones 
receive a greater number of demerits. The point system operates on the 
basic assumption that the violations which are accorded the greatest 
number of demerits are a better indication of the type of motorist who is 
a danger to the public, as well as to himself, than those violations which 
are accorded a lesser number of points in the schedule. 

The purpose of the point system is driver improvement. All traffic 
authorities agree that the three most important factors in traffic accidents 
are the condition of the vehicle, the condition of the road and the driver 
himself; and'. as Captain Berglund has just told you, the driver himself is 
the most important factor in traffic accid9'nts. In view of this fact, 
a change in the habits and attitudes of the driver will be necessary be-
fore a substantial decrease of traffic accidents can be achieved. It is 
the very purpose of the point system to change the habits and attitudes of 
drivers. The point system, as a result, is a remedial law rather than a 
punitive law and the vast majority of drivers have nothing to fear from 
the point system. As a matter of fact, the point system is far more 
equitable to the motorists of Missouri than the law which existed just 
prior to the enactment of Senate Bill 90. 

Under the Missouri law which existed prior to October 13, 1961, two 
convictions of the charge of "careless and reckless driving" in a state 
court within a twenty-four months' period or four convictions of a muni-
cipal ordinance for a moving violation within a twenty-four months' 
period, resulted in the suspe~sion of the driver's license. This was 
unfair to the motorist of Missouri, inasmuch as all violations were 
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accorded the same weight. As a consequence, a conviction for driving 
while intoxicated under a municipal ordinance was not accorded any more 
weight toward the suspension of the driver's license than driving with one 
headlight, and violation of a boulevard stop was given equal weight with 
leaving the scene of an accident in violation of a municipal ordinance. 

The point system is tailored to fit the offense by assessing a greater 
number of demerits for serious offenses. Under the law which existed prior 
to the point system, four convictions of violating a boulevard stop in 
violation of a municipal ordinance, in two years, would result in a sus-
pension of the driver's license. Under the point system it will take 
eight such violations in eighteen months before a suspension will result. 
Under the old law it was necessary to convict a person four times of 
"driving while intoxicated" under a municipal ordinance within a twenty-
four months' period before the driver's license would be suspended. Under 
the point system, two convictions of "driving while intoxicated" under a 
municipal ordinance within a period of twelve months will result in a 
revocation of the license for one year. Two convictions of such an offense 
in eighteen months would result in a suspension of the driver's license 
for a period of not less than thirty nor more than ninety days. 

The point system is designed to remedy the driving habits by not 
only a weighted schedule of demerit points, but also by means of directing 
the driver's attention to the fact that he has become a borderline case. 
The knowledge that traffic violations result in the accumulation of demerit 
points will act as a deterrent to poor driving behavior and, as a result, 
many drivers will be more cautious about violating traffic laws which 
they might otherwise have broken. Senate Bill 90 provides that the Director 
of Revenue shall issue a warning letter to each driver who accumulates 
four points in a twelve-month period. This letter informs the driver of 
his existing record and also informs him that the law requires the suspen-
sion of his driving privilege when he has accumulated eight demerit 
points in a period of eighteen months. The letter from the Director of 
Revenue also informs the driver that he is the only one who can prevent 
additional points from being added to his record and urges him to drive 
carefully, not only for the protection of himself and his driving privilege 
but also for the protection of his fellow motorists. This is designed to 
warn the average driver that he is approaching the peril point and any 
further violations could result in either the suspension or revocation of 
his driver's license. It is true that the small minority of problem 
drivers will not be impressed by the warning letter, but Senate Bill 90 
with its system of according a greater demerit value to the more serious 
type of traffic violations will remove the problem driver from the road 
sooner than would have been done under the old law. It is tragic that the 
problem driver must be given his "first bite" before he can be removed from 
the streets and highways, but until the medical profession and the 
psychiatrists can devise an accurate system for discovering whether a person 
is mentally unfit to drive a motor vehicle, the point system is our only 
recourse for the handling of the problem driver. 

An important part of the point system is the reward for driving 
improvement. The law provides that drivers who have points assessed against 
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them as a result of traffic violations will have their point total reduced 
by one-third for each year that they drive without any further convictions. 
As a result, three consecutive years of driving without conviction of a 
traffic violation will erase all of the demerit points on the driver's 
record. 

The point system is set into operation when the courts having juris-
diction over traffic offenses send a notice of the conviction to the 
Director of Revenue of the State of Missouri. No further action is required 
by the court to set the point system into operation, inasmuch as the points 
are assessed and noted on the driver's record by the Director of Revenue. 
Senate Bill 90 requires the notice of conviction to be forwarded to the 
Director of Revenue within ten days of such conviction. This ten-day 
rule has been changed by a Supreme Court rule which will be discussed- later. 
"Conviction" is defined as any final aonviction. A forfeiture of bail or 
collateral deposited to secure a defendant's appearance in court, which 
forfeiture has not been vacated, is equivalent to a conviction. 

Because of the limited time allotted to me, I will not discuss the 
points assessed for the various traffic violations. These points can 
readily be determined from the various pamphl~ts explaining the point 
system which have been prepared by the Missouri State Highway Patrol and 
distributed by the Automobile Club of Missouri, and a supply of these 
pamphlets is available today. If you desire a larger quantity of the 
pamphlets, the Automobile Club of Missouri will be happy to furnish them. 
In addition, it is not necessary for the police officers or the courts 
to know the various points assessed for iraffic violations, inasmuch as 
the assessment is made by the Director of Revenue of the State of Missouri. 
However, any motorist in Missouri should familiarize himself with the points 
assessed for information purposes only. 

Because of the relative short period of time that the point system has 
been in effect in the State of Missouri, no Appellate Court decisions 
interpreting the point system have been made. However, there has been one 
Attorney General's opinion interpreting a portion of the point system and 
a Supreme Court rule has been promulgated concerning the point system. 

The Attorney General's opinion concerns limited driving privileges and 
was issued April 2, 1962, and is numbered 20-62. The sec·tion of the point 
system pertaining to limited driving privileges is vague as to its meaning 
and certainly needed clqrification by means of an Attorney General's 
opinion. While this opinion is very helpful, we will not know how to fully 
interpret the section until it has been ruled on by the Appellate Courts. 
Sub-section 3 of Section 302.309 of the Revised Statutes of Missouri, which 
is the section of the point system pertaining to limited driving privileges, 
states in essence that when a court having jurisdiction finds that a 
chauffeur or operator is required to operate a motor vehicle in connection 
with his business or employment, and his driver's license has been sus-
pended or revoked, a limited driving privilege may be granted. The first 
problem raised by this sectioq is the meaning of the words "a court having 
jurisdiction". This is answered by the Attorney General's opinion; but 
left unanswered is under what circumstances a limited driving privilege 
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may be granted. In listing the circumstances under which a limited driving 
privilege may not be granted, Senate Bill 90 seems to have left no grounds 
for which such a limited driving privilege may be granted. The Attorney 
General's opinion holds that when a driver is initially convicted of an 
offense which requires a mandatory suspension or revocation of his driver's 
license the Judge or Magistrate shall take possession of the driver's 
license and forward the same to the Director of Revenue. If the driver 
appeals the conviction while the license is still in the possession of the 
Judge or Magistrate, then the license should be returned to the driver 
pending final conviction. If the license has been forwarded to the Director 
when an appeal is taken, then, upon a proper showing to the Director, he 
shall return the license to the driver pending final conviction or appeal. 
The Attorney General's opinion also holds that the "hards.hip limited 
driving privilege" proceeding provided by Section 302.309 (3) Revised 
Statutes of Missouri, is an action in rem with exclusive jurisdiction in 
the circuit court or courts of common pleas and the venue of the pro-
ceeding is in the county of the residence of the petitioner or where his 
employment, business or occupation is carried on. Petitioner has the burden 
of proof to satisfy the court that he meets the qualifications and con-
ditions specified in the Statute. If the "hardship limited driving 
privilege" is granted, then the court has no duty to furnish applicant 
either an operator's license or a certified copy of the court order from 
the Clerk, but a prudent driver would obtain ,a certified copy of the order 
from the Clerk. 

Among the Sections of the Missouri Statutes pertaining to driver's 
licenses which were repealed by Senate Bill 90 was Section 302.181. This 
section provided that the Director of Revenue shall inscribe on each 
license regularly renewed a complete memorandum of each conviction as 
shown by the records of his office, and this section further provided 
that space should be provided on the driver's license for notations by 
or at the direction of judicial officers of all violations of state motor 
vehicle traffic laws or county or municipal ordinances. The present 
section of the Missouri Statutes numbered 302.181 makes no mention of the 
notation of convictions for traffic violations on the driver's license. 
This elimination of the requirement for the notation of convict ions on 
the driver's license was not accidental but was purposely omitted from the 
law for two reasons: to insure that the defendant would be convicted on 
facts and evidence and not on his previous record and to relieve the 
Director's office of the burden of inscribing on renewed licenses the 
previous offenses accumulated by the driver. This elimination would 
result in a saving of time and money by the State of Miss ouri. 

On December 11, 1961, the Supreme Court of Missouri adopted rule 
number 37.491 to be effective August 1, 1962, and this rule states as 
follows: "Every conviction for moving traffi c v i olations, in any court 
having jurisdiction thereof and in Traffic Violations Bureaus established 
and conducted as herein provided, shall be endorsed on the back of the 
violator's driver's license , and all such courts and Traffic Violations 
Bureaus shall, within t hirty days the r eafter , f orward to the State 
Direc t or o f Revenue a record of such convic t ion". I t is int eres t ing t o 
note that this Supreme Court rule specifically changes the requirement iri 
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Senate Bill 90 that the court shall within ten days after conviction of a 
traffic offense forward to the Director of Revenue a record of such con-
viction. This Supreme Court rule also specifically changes Senate Bill 90 
by requiring a notation on the back of a driver's license of all moving 
traffic violation convictions. 

Some of you may be wondering why the Supreme Court of Missouri can 
specifically change an act of the Legislature. Prior to the adoption of 
the 1945 Constitution of the State of Missouri, the Supreme Court could not 
adopt any rules which were contrary to the laws of the State of Missouri. 
Article V, Section 5 of the 1945 Constitution of the State of Missouri 
provides: "the Supreme Court may establish rules of practice and procedure 
for all courts. The rules shall not change substantive rights, or the law 
relating to evidence, the oral examination of witnesses, juries, the right 
of trial by jury, or the right of appeal. The court shall publish the 
rules and fix the day on which they take effect, but no rule shall take 
e Hect before six months after its · publication. Any rule may be annulled 
or amended by a law limited to the purpose". The 1945 Constitution of 
the State of Missouri consequently gave the Supreme Court a much broader 
rule-making power than existed prior to 1945, so that the rules adopted 
by the Supreme Court after the adoption of the, 1945 Const.itution supersede 
the Statut~s of Missouri except as to the subjects specifically excluded from 
the court rule-making power and subject to the right of the General Assembly 
of Missouri to specifically annul or amend any Supreme Court rule. 

There are many other problems concerning the interpretation of the 
point system but these problems can only be resolved by decisions of the 
Appellate Courts of Missouri or by amendments to the point system made by 
the General Assembly of Missouri. I will enumerate a few of the more 
interesting problems created by the recently enacted point system in the 
State of Missouri. 

The point system does not indicate whether offenses outside of the 
State of Missouri shall be counted towards the suspension or revocation 
of a driver's license held by a resident of the State of Missouri. Under 
the previous driver's license law, Section 302.010, Sub-section 7, defined 
an "habitual reckless or negligent driver" as a person who has been con-
victed in any circuit or magistrate court at least two times within two 
years of the charge of careless and reckless driving within or without 
the State of Missouri, and Section 302.281 of the Revised Statutes of 
Missouri provided, among other things, that the driver's license shall be 
suspended if the person .is an habitual t"eckiess or negligent driver of a 
motor vehicle. The point system does not contain any language indicating 
that offenses committed outside of the State of Missouri would be counted . 
However, Section 302.160 of the Revised Statutes of Missouri, which has 
not been repealed by the Senate Bill 90, states that the Director of 
Revenue is authorized to suspend or revoke the license of any resident of 
this State upon receiving notice of the conviction of such person in 
another state of an offense committed in the other state which, if 
committed in the State of Missouri, would be grounds for the suspension 
or revocation of the license of an operator or chauffeur. The question 
arises whether all moving violations committed in other states shall be 
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assessed points towards the suspension or revocation of the driver's 
license of a resident of Missouri under the point system. 

Section 302.304, Sub-section 4, of the point system states that 
reinstated licenses shall have the point total reduced to six. Inasmuch 
as a revoked license, in legal terminology, is not one that can be rein-
stated, the question arises as to what the total points will be reduced 
to after the revoked licensee applies for a new license after one year 
has elapsed from the date of revocation. The point system provides in 
Section 302.302, Sub-section 10, Sub-sub-section 2, that when any of the 
violations which result in the assessment of points contribute to any 
accident, an additional two points shall be added. In the event a motor 
vehicle operator has an accident after the violation of several traffic 
laws, the question arises as to whether two points would be added to each 
traffic violation. It is my understanding that the Director of Revenue 
intends to only add two points to the record of the motor vehicle operator 
if any or all violations contribute to an accident, regardless of the 
number of violations. However, before any of us can be certain as to how 
many demerit points should be added to the record of the motorist, an 
Appellate Court decision will be necessary. 

Section 302.060, Sub-section 4, of the point system provides that the 
Director of Revenue shall not issue any licanse to any person who is an 
habitual drunkard or is addicted to the use of narcotics. This section 
creates a problem inasmuch as there is no adequate definition of these 
terms. Section 302.010, Sub-section 8, of the point system states that a 
person is "incompetent to drive a motor vehicle" if he has been adjudged 
by a Probate Court of being an habitual drunkard or has been adjudged by 
any court of record of being addicted to the use of narcotics. Outside 
of the Section containing the definitions in the point system, the term 
"incompetent to drive a motor vehicle" is not used. This raises the 
question of whether the Director of Revenue will only refuse the issuance 
of a driver's licanse to an habitual drunkard or one who is addicted to the 
use of narcotics, only if such person has been so adjudged by a Probate 
Court or a court of record of the State of Missouri. 

Section 302.302, Sub-section 6, of the point system provides that a 
twelve-point penalty is assessed upon the record of a motor vehicle operator 
when such person is operating a motor vehicle without a license after 
suspension or revocation and prior to the restoration of the operating 
privileges which have been suspended or revoked. The question arises as 
to whether this means that if a person whose driver's license has been 
suspended or revoked and who continues to operate a motor vehicle shall 
have an additional twelve points added to his record. It is my under-
standing that the Director of Revenue will, under such circumstances, 
assess an additional twelve points to the record of the motor vehicle 
operator which will automatically result in an additional one year's 
revocation of the motor vehicle license. 

It has not been my intention in this brief discussion of the point 
system to convince you that the law is replete with flaws and is not a 
sound law. I have only mentioned the ambiguities which exist under the 
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present point system solely for the purpose of calling them to your attention 
and for the purpose of indicating that the motorists of Missouri will not 
be fully aware of their rights under the point system until all aspects 
of the law have been ruled uport by the Appellate Courts of Missouri or 
have been amended by the General Assembly of Missouri. The point system 
as enacted by the General Assembly of the State of Missouri in 1961 is a 
tremendous improvement over the driver's license laws which existed prior 
to that time, and any time the motorists of Missouri can be benefited by 
a step forward, even though not perfect, they should be grateful. 

THE POINT SYSTEM AS SEEN BY THE TRAFFIC JUDGE 
by 

Judge Edward T. Wright 

The adoption of a point system for suspending and revoking a driver's 
license has brought a change to traffic law enforcement in Missouri. I 
would like to discuss briefly some observations from the point of view of 
a judge of a Traffic Court. 

I was one of the early proponents of this legislation and as Chairman 
of the Missouri Bar Traffic Court Committee, I found that this was one 
issue upon which even lawyers could agree. It was indeed a frustrating 
experience under prior law to accept a guilty plea on the fourth stop 
sign or speeding violation, knowing that it would result in suspension of 
a license, while another person on the same docket with three drunken 
driving convictions could continue to drive with the blessings of the 
State of Missouri and use his driver's license as though it were a license 
to kill. 

After seven months of experience under the new law we have not had 
sufficient time to conclude that the law is perfect, or that it is without 
need for amendment. I feel, however, that we can already appreciate what 
an important step forward our State has taken. Necessary changes should 
be made but let us not, in striving for perfection, tear down the public 
support and respect for this law, knowing how important this support and 
respect is in traffic law enforcement. 

The only part of the law that was met with opposition by the traffic 
judges was the revocation of the provision requiring that convictions be 
marked on the back of the license. The American Bar Association has 
recommended that a judge consider a driver's past record in arriving at a 
proper penalty. Judges, prosecutors and law enforcement officers from 
all parts of the state attending a Missouri Bar Conference on this campus 
last fall voiced great concern over this change in the law, a change that 
would have a judge treat a first offender the same as a habitual violator. 

The Supreme 
requires a judge 
a traffic case. 

Court of Missouri has now adopted a rule of court that 
to mark the ticense as a part of the procedure in handling 
This rule becomes effective in August and will remedy the 
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one provision of Senate Bill 90 that created a problem. 

There are other conditions that exist under the present law that I 
would not want to necessarily refer to as problems. First, is the fact 
that motorists are pleading for mercy on the basis that, though they admit 
they are guilty, they do not want to be convicted because this may result 
in the suspension of their license. 

The chance of a good driver losing his license as a result of a 
series of circumstances that really don't reflect on his driving ability 
is less likely under the new law than it was before. A judge should 
welcome the fact that more defendants are asserting their rights, but he 
should not shirk his responsibility by keeping one eye on the defendant's 
accumulation of points for the purpose of failing to convict a person who 
is actually guilty and who, under the point system, should not be driving 
a car. 

This leads to the second condition and that is that there is often a 
plea for the court to consider "hardship circumstances". The law provides 
that the circuit court may grant limited driving privileges in certain 
cases. 

One exception to the "hardship rule" is where the suspension arises 
from driving while intoxicated. The law takes the position that the child 
of a drunken driver does not get hungry as easily as the child of another 
defendant. Relaxing the "hardship rule" to include all types of cases and 
making the remedy available without the filing of a separate action in the 
circuit court would result in fewer judges invoking their own "hardship 
rule" by entering a conviction of a lesser charge or no conviction at all 
where taking a man's license would bring economic chaos to the driver's 
family. 

The third and final condition I would like to discuss is the increase 
in the n~mber of appeals being filed. This is, of course, a natural out-
growth of the other two conditions I have discussed. 

A few years ago the driver's license law provided that no conviction 
counted toward suspension or revocation where an appeal was filed. A 
young driver by the name of "Hot Rod" Moore proved the absurdity of this 
law as his attorney filed appeals and the appeals were not heard within 
the one year period which was then the period in which the required number 
of convictions must have occurred. 

The law was then changed so the convictions counted toward suspension, 
"whether appealed or not". This plugged the hole in the old law but created 
a possibility that a person improperly convicted could lose his driving 
privilege while the appeal was pending. 

Under the present law the driver continue s to drive while an appeal 
is pending, but if he is convicte d on appeal the original conviction is 
used "for the purpose of determing the assessment of points", but the 
suspension begins from the date of the final judgment. 
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This is certainly the most realistic and fair rule that can be adopted. 
I say this with full knowledge that many appeals are being filed for the 
mere purpose of delaying the day when the license will be suspended. 

The right to appeal is a precious one, especially in view of the 
fact that there are still many traffic judges in our state which do not 
have the proper training and qualifications. If the appeals can be heard 
in the circuit court, within a reasonable time, there wLll be little 
advantage in abusing this right. 

Senate Bill 90 provides a fair and uniform basis for determining 
which drivers are too great a risk for the safety of our people. The 
traffic judge's role under this law might appear at first glance to be 
more systematic and require less consideration than before. 

From our limited experience under the new law, it appears that the 
judge's role is now even more important. The law is based on ''convictions" 
and determining whether or not a driver should be "convicted" has become 
an even more important adjudication. For us not to accept our responsi-
bility as traffic judges would be to defeat the very purpose of the law. 

IS THE POINT SYSTEM WORKING? 
by 

Sergeant R. E. Burgess 
Safety Officer, Troop F. 

Missouri State Highway Patrol 

We, in the Highway Patrol, come in close contact with the new point 
system every few minutes of every day. For the point system to operate, 
a person must first be arrested for a moving traffic violation. He must 
then appear in a court of jurisdiction and be convicted of the violation 
before the points are assessed. We find that the point system is uppermost 
in the minds of the persons being arrested. Before the point system went 
into effect, a violator, of course, was extremely interested in the punish-
ment he might receive for a traffic violation. But now, almost without 
exception, his main concern at the time of arrest is not how much the fine 
will be or how many days in jail he must spend, but how many points it is 
going to cost him. 

Of course,~~ unable to advise the motorist about the punishment 
because he must receive his fine or jail term in a court of law. But most 
peop'le seem to think that it is up to the individual officer, making the 
arrest, how severe the fine will be, how long the jail sentence will be and 
particularly how many points will go on his license. We are experiencing 
more and more the situation of a young driver attempting to outrun a 
patrol car after a violation than we have ever had in the past; and upon 
questioning the drivers who make these attempts, it is ascertained that 
most of them are running because they are afraid of getting points on 
their license. The young fellow does not seem to worry too much about a 
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fine, because Dad usually pays that anyway; but when you start talking 
about restricting his driving privileges, many of them begin getting 
panicky and indicate that they would do almost anything to prevent losing 
their license. The point system has brought this home to them and it has 
had a tremendous effect on the young driver in particular . 

In visiting high schools throughout the Central Missouri area, the 
driver's licenses of these young folks are always a topic of conversation. 
They are concerned about their driving privileges; they are concerned about 
the point system; and they make no bones about it. 

Last year in Troop F, we had a reduction in fatalities and traffic 
crashes and this year we are experiencing a 33 1/3 percent reduction in 
fatalities in Troop F, and I am convinced, as are most of the other officers 
in our Troop, that the point system has had some effect on this record. 
Of course , with a new law on the books only a short time, it is difficult 
to analyze it and state with much authority how much actual good it has 
done. But, we are convinced that it has had its effect on the driving 
behavior in the Central Missouri area. 

The point system deals severely with the violation of driving while 
intoxicated and it is certainly strong enough in the wording of the point 
system to have far-reaching effects on the intoxicated driver problem. 
However, without a modern intoxicated driving law in the State of Missouri, 
the point system is virtually useless in dealing with this specific problem. 
This is certainly not a weakness of the point system; it is rather a 
weakness of the statutes dealing with driving while intoxicated. To give 
you an example of the problem as it presents itself, let us take an 
intoxicated driver who drives at a high rate of speed on the wrong side of 
the road from shoulder to shoulder and any other situation that you might 
imagine. He is arrested for a violation of this type and because of an 
unworkable intoxicated driving law, the charge is reduced to careless and 
reckless driving while drinking and upon conviction he has 2 points 
assessed against his license. With the point system requiring 8 points 
for suspension and 12 points for revocation, this would mean that he could 
conunit this same violation 4 times before being suspended and 6 times be-
fore being revoked under the point system law. You may think this is an 
unusual, unique, or hypothetical situation, but it is~- I can show you 
actual case files of hundreds upon hundreds of cases very similar to this. 

The way I see the point system, we have a law that will work; a law 
that is having its effect on the motoring public and~~ need a little 
more companion legislation to make the point system the effective weapon 
against needless and useless expenditure of life on the highways that it 
was intended to be. 
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Jack A. Hutter, Barton-Aschman Associates, Inc., 600 Davis Street, 
Evanston, Illinois 

Herbert J. Johnson, Burgwin & Martin Consulting Engineers, Room 203, 
3718 Broadway, Kansas City 11, Missouri 

Richard U. Jones, Missouri State Highway Department, 5117 East 31st Street, 
Kansas City, Missouri 
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Laurence A. Kane, Traffic Control Corporation, 33 North LaSalle Street, 
Chicago, Illinois 

Stanley M. Keesling, Automobile Club of Missouri, 3917 Lindell Blvd., 
St. Louis 8, Missouri 

Frank A. Krewet, Parco Supplies, 7031 Manchester, St. Louis 17, Missouri 

Frank G. Kriz, Missouri State Highway Department, East Capitol and 
Jefferson Street, Jefferson City, Missouri 

John J. Leslie, Highway Engineer, St. Louis County Co., 8042 Madison Street, 
St. Louis 14, Missouri 

Woodrow W. Lewis, City of Fulton Police Department, City Hall, Fulton, Missouri 

Sam Luebbert, Missouri Highway Department, 5117 East 31st Street, 
Kansas City, Missouri 

Walter A. Lundholm, Mayor, Town of Normandy, 3620 Oakmount Avenue, 
Normandy, Missouri 

John Metzenthin, Crouse-Hinds Company, 3732 Washington, St. Louis, Missouri 

Joseph Mickes, Missouri State Highway Department, 329 South Kirkwood Road, 
Kirkwood, Missouri 

Anton J. Miederhoff, Missouri State Highway Department, 514 Clayton Avenue, 
Sikeston, Missouri 

Forrest D. Miller, St. Louis Co. Division of Traffic, 115 N. Meramec, 
Clayton 5, Missouri 

Robert Moser, Missouri State Highway Cormnission, Highway 50, West, Jeffer-
son City, Missouri 

John Obertz, City of Jennings, Police Force, 8720 Jennings Road, Jennings 20, 
Missouri 

Del Peich, Flex-0-lite Inc., 10408 Durness Drive, St. Louis 37, Missouri 

Kenneth Quinlin, Missouri State Highway Department, 3412 Navajo, Hannibal, 
Missouri 

Leo L. Reed, Missouri State Highway Department, Willow Springs, Missouri 

Charles Rhea, Missouri State Highway Department, Sikeston, Missouri 

James Roberts, Missouri State Highway Department, 2007 Wayne, Jefferson 
City, Missouri 
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Richard Rockafellow, Automatic Signal, Regent Street, East Norwalk, 
Connecticut 

Norman Roden, Traffic Division, City of St. Louis, Room 327 City Hall, 
St. Louis, Missouri 

Donald Schrier, City of Webster, 4 South Elm, Webster Groves, Missouri 

Ben Schweer, City of Jackson, 225 South High, Jackson, Missouri 

Bob Sevra, 3M Company, Lake Road 54-29, Osage Beach, Missouri 

James Shea, Traffic Division, City of St. Louis, Room 327 City Hall, 
St. Louis, Missouri 

Robert L. Sloan, Missouri State Highway Department, 5117 East 31st Street, 
Kansas City, Missouri 

Bob L. Smith, Kansas State University, Manhattan, Kansas 

David G. Snider, Missouri State Highway Department, Willow Springs, Missouri 

Joe Stephenson, Minnesota Mining and Manufacturing Company, 819 South 
Hickory, Ottawa, Kansas 

Kenneth Townley, Missouri State Highway Department, Highway Building, 
Jefferson City, Missouri 

Russell Vangilder, City of Jackson, 225 South High, Jackson, Missouri 

Clarence G. Wessler, City of St. Charles, 831 Monroe Street, St. Charles, 
Missouri 

Max Williamson, Alcoa, 1002 Cont. Bldg., St. Louis 8, Missouri 

Beauford Zumwalt, Missouri State Highway Connnission, 410 Range Line Road, 
Joplin, Missouri 

Robert Boxdorfer, Traffic Division, City of St. Louis, Room 3~7 City Hall, 
St. Louis, Missouri 

Alfred Beck, Department of Streets, City of St. Louis, Room 327 City Hall, 
St. Louis, Missouri 
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PUBLICATIONS OF THE ENGINEERING BULLETIN SERIES 
List of publications may be secured from the Director of the Engineering Experiment Station, 
University of Missouri. Single copies may be obtained free unless otherwise indicated until the 
supply is exhausted. Requests for additional copies will be considered upon further inquiry. 

Bulletin 
No. 
• 6. Test of Road Materials of Missouri, by W. S. Williams and Warren Roberts (191.1) 
• 7. The Use of Metal Conductors to Protect Buildings from Lightning, by E. W. Kellogg (1912) 
• 8. Firing Test on Missouri Coal, by H. N. Sharp (1912) 
• 9. A Report on Steam Boiler Trials Under Operating Conditions, by A. L. Westcott (1912) 
*10. Economics of Rural Distribution of Electric Power, by L. E. Hildebrand (1913) 
•11. Comparative Test of Cylinder Oils, by M. P. Weinbach (1913) 
*12. Artesian W-aters of Missouri, by A. W. McCoy (1913) 
*13. Friction Test of Lubricating Greases and Oils, by A. L. Westcott (1913) 
*14. A study of the Effects of Heat on Missouri Granites, by W. A. Tarr and L. M. Newmann (1913) 
*15. A Preliminary Study Relating to the Water Resources of Missouri, by T. J. Rodhouse (1914) 
*16. The Economics of Electric Cooking, by P. W. Gumaer (1915) 
*17. Earth Roads and the Oiling of Earth Roads, by H. A. LaRue (1916) 
*i8. Heat Transmission Through Boiler Tubes, by E. A. Fessenden and Jiles W. Haney (1913-14, 

1914-15) 
*19. Geology of Missouri, by E. B. Branson (1919) 
*20. Energy Necessary to Shear steel of High Temperature, by Guy D. Newton (1920) 
*21. Water Supply and Sewage Disposal for Country Homes, by E. J. McCaustland (1920) 
*22. Study Relating to the Water Resources of Missouri, by T. J. Rodhouse (1920) 
*23. Experiments on the Extraction and Recovery of Radium from American Carnotite Ores, by 

H. H. Barker and Herman Schlundt (1926) 
*24. The Grading of Earth Roads, by H. A. LaRue (1923) 
*25. Experiments on Sunflower Seed Oil, by H. E. French and R. 0. Humphrey (1926) 
*26. Directory of Alumni and Former Students, College of Engineering (1926) 
*27. Tests on Lubricating Oils, by Dr. Mary V. Dover (1928) 
*28. Reinforced Brickwork, by Mason Vaugh (1928) 
*29. A Semi-Graphical Method of Analysis for Horizontally Curved Beams, by Robert B. B. Moor-

man (1938) 
*30. Flood Flow on Missouri Streams, by Horace W. Wood, Jr. (1942) 
*31. Cross-Connection Survey in Calhoun County, Michigan, by E. L. Stockton (1942) 
*32. Cross-Connection Survey in Calhoun County, Michigan, by E. L. Stockton (1942) (Revised) 
*33. Supplemental Irrigation for Missouri and Regions of Similar Rainfall, by Harry Rubey (1945) 
*34. A new Transit Method for Realigning Railway Curves and Spirals, by Harry Rubey (1946) 
*35. Influence Lines for Horizontally Curved Fixed-end Beams of Circular-arc Plan, by Robert 

B. B. Moorman and Manford B. Tate (1947) 
36. Stresses in a Uniformly Loaded Circular-arc I-Beam, by Robert B. B. Moorman (1947) 
37. Thermodynamic Equilibrium Calculations for Combustion Jets, by Ralph Scorah and Jack T. 

Kimbrell (1950) 
38. The Effect of High Temperature Steam on a Nickel-Chromium-Iron Alloy, by Paul Ogden and 

Ralph Scorah (1952) 
39. Air and Water Pollution Conference (1955) 
40. Selected Papers fr.om the Air and Water Pollution Conference (1956) 
41. Pressure Changes at Storm Drain Junctions, by W. M. Sangster, H. W. Wood, E. T. Smerdon, 

and H. G. Bossy (1958) ($2.00, tables $1.00) 
42. Selected Papers from the Air and Water Pollution Conference (1957) 
43. Proceedings of the Missouri Community Development Clinic;:, by J. Pitts Jarvis, Jr. (1958) 
44. Bibliography of Factory Layout (1940 through 1958), by Robert M. Eastman, James C. 

Schloemann, and Roland A. Hill, Jr. 
45. Selected Papers from the Air and Water Pollution Conference (1958) 
46. Field Testing and Analysis of Two Pre-Stressed Concrete Girders, by Adrain Pauw and John 

E. Breen (1959) 
47. Proceedings of the Fifth Annual Air and Water Pollution Conference, by Ralph H. Lubbers (1959) 
48. The Wood Charcoal Industry in the State of Missouri, by J. Pitts Jarvis, Jr. (1960) 
49. An Investigation of the Flexural and Shearing Capacity of Reinforced Concrete Beams, by John E. 

Breen and Adrian Pauw (1960) 
50. Proceedings of Conference on Utilization of Scientists and Engineers, by Robert M. Eastman (1960) 
51. Selected Papers on Mechanization and Automation in Small Business, by James M. Beauchamp, Jr. 

(1961) 
52. A Study of Precast Concrete Bridge Units, by John E. Breen and Adrian Pauw, (1961) 
53. Proceedings of the Sixth Annual Air and Water Pollution Conference, by Ralph H. Luebbers (1961) 
54. Proceedings of the Seventh Annual Air and Water Pollution Conference, by Lindon J. Murphy (1962) 
55. Proceedings of the University of Missouri Fourteenth Annual Traffic Engineering Conference (1962) 
*Out of Print. 
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