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WIDER BUSES AND THE INTERSTATE HIGHWAY
SYSTEM

MONDAY, DECEMBER 13, 1971

U.S. SENATE,
SUBCOMMITTEE ON ROADS OF THE

COMMITTEE ON PUBLIC WORKS,
Washington, D.0 .

The subcommittee met at 10 a.m., pursuant to notice, in room 4200,
New Senate Office Building, Senator Birch Bayh (chairman of the
subcommittee) presiding.

Present: Senator Bayh.
Senator BAYII. We will convene the Senate Subcommittee on Roads

which today meets to consider H.R. 4354, a House-passed bill which
would expand from 96 to 102 inches the maximum width of buses using
the Interstate Highway System.
As most of those present will recall, the Federal Highway Act of

1956 prohibited the appropriations of funds for any State which per-
mitted vehicles wider than 96 inches to use the interstate system. Ex-
ceptions were allowed for the nine States which, prior to July 1, 1956,
had independently established width limitations greater than 96 inches.
H.R. 4354 would amend the act to allow the remaining States to per-

mit the wider buses to use the interstate system. I will put a copy of
H.R. 4354 in the record.
(The bill referred to follows:)

(1)
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92D CONGRESS
1ST SESSION H. R. 4354

IN THE SENATE OF THE UNITED STATES

JULY 22,1971

Read twice and referred to the Committee on Public Works

AN ACT
To amend section 127 of title 23 of the United States Code

relating to vehicle width limitations on the Interstate Sys-

tem, in order to increase such limitations for motor buses.

1 Be it enacted by the Senate and House of Representa-

2 tives of the United States of America in Congress assembled,

3 That section 127 of title 23 of the United States Code is

4 amended by striking out the first word and inserting in lieu

5 thereof the following: "(a) Except as provided in subsec-

6 tion (b) of this section, no", and by adding at the end thereof

7 the following new subsection:

8 "(b) Apportionment of funds shall not be denied to

9 any State for allowing the operation of motor buses upon

10 the Interstate System within such State with a width not in

II
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'2

1 excess of one hundred and two inches plus additional width

2 necessary for officially approved safety devices; or with the

:3 maximum width permitted for motor buses using the Inter-

4 state System within such State under laws or regulations

5 established by appropriate State authority in effect on July 1,

6 1956, whichever is greater. As used in this subsection, the

7 term 'motor buses' means motor vehicles with motive power,

8 except trailers, designed for carrying more than ten persons."

9 SEC. 2. The amendments made by the first section of

10 this Act shall not be applicable to any segment of the Inter-

ii state System, the traffic lanes of the main traveled way of

12 which are less titan twelve feet wide.

13 SEC. 3. The amendments made by the first section of this

14 Act shall take effect on the first day of the first fiscal year

15 which begins after the date the Secretary of Transportation

16 has completed the necessary safety studies (including engi-

17 neering and testing analyses) concerning the effects of such

18 amendment and has promulgated such safety regulations as

19 he deems necessary, or on July 1, 1973, whichever date first

20 occurs unless, prior to such effective date, the Secretary re-

21. to Congress that as a result of such studies he has deter-

22 mined that the operation of motor buses having a width in



4

3

1 excess of 90 inches but not in excess of 102 inches upon

2 twelve foot wide traffic lanes of the Interstate System will be

unsafe and cannot be made safe by promulgation of safety

4 regulations. •

Passed the House of Representatives July 21, 1971.

Attest: W. PAT JENNINGS,

Clerk.

4
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Senator BAYIT. Our schedule calls for the committee to hear the pro-
ponents of the legislation today and opponents tomorrow. A subsequent
session or sessions, as necessary, will hear Government and perhaps
additional public witnesses some time in the future. We hope to hear
everyone who wants to be heard who has a legitimate interest in the
subject before the subcommittee takes final action on the bill.
In the course of the hearings, we will seek to ferret out definitive

answers to the questions of safety raised by this proposed legislation.
Among some of the questions which the committee would like to have
answered are the following:

• Does the additional width and resulting increase in the size of the
bus pose a safety hazard?
What is the "blast" effect of the larger buses, especially when travel-

ing at high speeds, on automobiles, particularly small, light-weight
automobiles? Are such vehicles difficult to control when passing or
being passed by one of the larger buses?
It is my understanding that this question is now being investigated

by the Department of Transportation and I hope some reliable in-
formation will be developed by the time the Department witnesses
testify on the bill.
Should certain conditions be attached to the legislation requiring

structural modifications of the wider bus to insure there would be no
greater safety hazard?
Since a total of 38 or more States now permit the wider buses to be

used on certain State and local roads can any additional gain in high-
way safety be made by keeping the buses off the more improved inter-
state highways?
In addition, there are a number of administrative questions that need

to be resolved.
Why is it necessary to include the grandfather clause of the 1956

legislation thus continuing to exempt in nine States buses wider than
even the 102-inch bus specifically provided for in the bill?
Perhaps I am wrong, but as I read the grandfather clause, it would

mean that in those States that are now covered by it, there would not
even be a 102-inch limit.
Is it wise for Congress to enact a law, the effective date of which

would be contingent on the results of studies not yet completed?
Should perhaps Congress ask for the results of these studies before

it enacts the law?
The question of safety, of course, is the main concern of the subcom-

. mittee and, hopefully, also for most of the witnesses. Therefore,
trust that all the witnesses will adress themselves to this subject, with
a minimum of rhetoric and a maximum of facts.
Our first witness this morning is the distinguished Congressman

from Pennsylvania, the Honorable Frank M. Clark.
Congressman Clark, we appreciate your taking the time to come

and the fact that you have put on your most formal attire to address
this most important subject.
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STATEMENT OF HON. FRANK M. CLARK, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF PENNSYLVANIA

Mr. CLARK. Thank you very much, Mr. Chairman.
Coming over here, I felt I should be dressed very formally because

I know how the chairman dresses sometimes. I wanted to be appro-
priately attired for him.
Senator BAYH. I want my friend from Pennsylvania to know that,

as chairman, I don't believe I should see red as far as this legislation
is concerned.
Mr. CLARK. I am sure you won't.
I appear before you in support of H.R. 4354, a bill which I intro-

duced and which passed the House of Representatives on July 21, 1971.
The bill which passed the House would authorize an increase from

96 to 102 inches in the vehicle width limitations on the Interstate
System for motor buses. This legislation is permissive. In other words,
it lets each individual State decide whether or not they want to allow
this increased width. Thus, even after Federal action, there is still a
requirement for enabling legislation by the States.
The bill as passed by the House was amended to take care of any

and all of the legitimate questions raised by those who opposed the
bill at the hearings. The bill was amended to:

1. Give the Secretary of Transportation veto power over its im-
plementation. If he reports prior to July 1973 that the use of buses
with an increased width of 102 inches will be unsafe for use on the
Interstate System and cannot be made safe by the promulgation of
safety regulations, the increase in width will be killed then and there.

2. Authorize and direct the Secretary of Transportation to make
a complete study of all the safety features involved with this increased
width, including engineering and testing analyses thereof.
3. Limit the application and use of these buses to traffic lanes that

are at least 12 feet in width.
In appearing before you this morning, I hope to clear up some

of the misconceptions that have appeared in the newspapers about
this legislation.
The 102-inch-wide buses have been operating extensively in cities

and on highways where permitted for 20 years with no safety prob-
lems to the traveling public. The Urban Mass Transportation Admin-
istration, under the Department of Transportation, has purchased
with Federal financial assistance, over 1,700 of these 102-inch-wide
buses.
It is inconceivable to me if there were any possibility that this bus

was unsafe, that the Department of Transportation or the Congress
of the United States would authorize and appropriate funds for these
buses to operate on our highways.
I have been reading the newspapers recently with a great deal of

interest concerning the steam bus which the Department of Transpor-
tation has financed and is putting into operation in California. This
bus, gentlemen, is 102 inches wide. Again, the Department of Trans-
portation acknowledges that there is no safety problem.
I would like to state that more people in this country travel by 102-

inch-wide buses than by 96-inch-wide buses—over 2.5 billion last year.

4
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For example, they are operating safely in St. Louis, Memphis, In-
dianapolis, Chicago, New York City, Dallas, and many other cities.
I do not believe for one minute that these cities would permit the opera-
tion of these buses if there was any problem of safety.

Recently I have heard a lot of discussion about the blast effects of
larger vehicles. I had my staff check into this problem and they have
been unable to find any study which shows that a 40-foot-long bus
(standard bus size) by increasing its width from 96 to 102 inches, has a
greater blast effect.

A There may be some study on blast effect that I am not aware of, but•
not on buses.
My staff also found no reported accidents that were the result of

blast effects.
• In addition, these buses will be using the Interstate System, which is

a divided highway with 12-foot-wide lanes going in the same direction
on each side of the median.
I have heard the argument used by one of the opponents of this bill

about what happens when these 102-inch-wide buses get off the Inter-
state System and use the city streets.
The answer is simply that these 102-inch-wide buses have been using

the city streets for over 20 years and more than 20,000 of them are
operating in the cities and highways where permitted and whether this
legislation passes or not they will continue to use the city streets and
highways where legal.
Our jurisdiction is over the Interstate System—the safest of all high-

ways—and there is where we are requesting permission for these buses
to operate.
What about the question of more studies?
There is no justification for any more time to study this bill.
As I previously stated, 102-inch-wide buses have been in operation

on the highways of this country for over 20 years. The Secretary of
Transportation is provided with veto power over implementation of
the bill if he reports prior to July 1973 that the use of these buses on
the Interstate System will be unsafe and cannot be made safe by the
promulgation of safety regulations.
The reason that we feel we have to go ahead with this legislation at

• this time, and not wait for more studies, is that it seems that every
time we wait for a study and not give a specific date the study just
never gets done.
What else are we talking about in this bill? What would be

accomplished?
First, we are all interegted in the mass transit problems of this

country, and the problem of the crowded highways. By increasing bus
transportation, and using a safer, more comfortable bus, we will take
cars off of the highways. For every bus you gentlemen see, there are
an average of 15 fewer cars on the highway.
Thus, to the extent that intercity bus travel is maximized, safety is

enhanced and pollution is minimized. The bus industry intends, within
the next few years, to put turbine engines in all of their buses—this
again will help minimize pollution.
In summary, I would again like to look at the safety record of the

intercity bus industry. Four passengers were killed on class I carriers
in 1970—I repeat, four passengers—on over 17.6 billion miles. It is my
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understanding that the Greyhound Corp. is now putting over a million
miles a month on these 102-inch buses and their safety record is 42
percent greater.
The safety record of the intercity bus industry over the years is

unequaled by any other form of public transportation. Travel by bus
is 15 to 20 times safer than travel by automobile. This safety record is
not an accident but, rather, results from, among other things:

1. Constant improvement in the design of buses and in their opera-
tion and maintenance.

2. Highly skilled professional drivers who undergo frequent re-
training, and

3. Periodic inspection and maintenance in accordance with closely
enforced Federal and State regulations.
If the bus industry is to be a true public servant and viable in to-

day's vital transportation business, it must be able to put on the road
a bus that is safer and more comfortable for the traveling public.
Thank you.
Now, Mr. Chairman, although I have completed my formal state-

ment, there is one thought I would like to leave with the committee.
There have been many erroneous stories in the press recently con-

cerning the results of studies conducted by the Department of Trans-
portation on the 102-inch bus problem. I have had this checked with
the appropriate officials and have been told that these studies have not
been completed. They have not been concerned with buses they have
been concerned with trucks; and that even the preliminary results
indicate that the differences between the 96-inch vehicle and the 102-
inch vehicle are minuscule.
I do appreciate your allowing me the opportunity to appear before

your committee this morning, Mr. Chairman.
Senator BATH. We appreciate the fact that you would come over

and express your concern and support for this legislation.
Inasmuch as you introduced the original bill and have been involved

in its passage by the House, I can understand your interest in the de-
partmental studies. Have you gotten any idea when these studies are
going to be completed? Apparently the research is being conducted
now.
Mr. CLARK. That is right. When they appeared before our subcom-

mittee—incidentally, I have been a member of that subcommittee for
17 years—they could not give us any time at that time when we had
the hearings when the studies would be completed. This is why we put
the additional amendment into this that would give the Secretary veto
power if there was any safety hazard.
Senator BATH. Studies are being conducted now, so apparently the

department believes the question at least should be examined,
Mr. CLARK. Our subcommittee has asked them to make this addi-

tional study.
Senator BATH. These officials will have a chance to testify before

this subcommittee so we can ask them personally about that.
I appreciate your taking the time to appear before us on this matter.
Mr. CLARK. Thank you very much.
Senator BATH. The next witness this morning is Mr. Charles A.

Webb, president of the National Association of Motor Bus Owners.

4
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STATEMENT OF CHARLES A. WEBB, PRESIDENT, NATIONAL
ASSOCIATION OF MOTOR BUS OWNERS

Mr. WEBB. Mr. Chairman and members of the subcommittee..
I appreciate this opportunity to appear on behalf of the National

Association of Motor Bus Owners in support of H.R. 4354.
NAMBO is the national trade association for the intercity motor bus

industry. Our member carriers provide more than 90 percent of the
intercity bus transportation in the United States.

• The pending bill would amend section 108(j) of the Federal-Aid
Highway Act of 1956 (23 U.S.C. 127) to enable the States, if they
choose, to increase from 96 to 102 inches the maximum width of buses
permitted to use the interstate system.
The sole purpose of liberalizing that limitation is to provide in-

creased comfort for passengers.
The bill would not change the length, weight, or height limitations

prescribed for buses by Federal or State law.
As far as the weight limitation of the present Federal-Aid Highway

Act is concerned, the intercity motor bus is 30,000 pounds under the
permissible gross overall weight for vehicles using the interstate
system.
The Trailway 102-inch bus, for example, is only 600 pounds heavier

than its 96-inch-wide bus.
Any concern about the safe operation of 102-inch-wide buses should

be allayed by section 3 of the pending bill. That section authorizes the
Secretary of Transportation to retain the 96-inch bus width limitation
if he should find on or before July 1, 1973 that the operation of 102-
inch-wide buses on the interstate system "will be unsafe and cannot
be made safe by promulgation of safety regulations."
As you know, Mr. Chairman, the motor vehicle width limitation

prescribed by the Federal-Aid Highway Act of 1956 applies only to
the Interstate System. This restriction was adpoted as a temporary
standard pending the completion of a study by the Secretary of Com-
merce to determine the maximum desirable dimensions and weights for
vehicles operating on the Interstate System.
That study, authorized by section 210 of the 1956 act, was trans-

mitted to the Congress by the Secretary of Commerce on August 18,
1964, and published as House Document 354 of the 88th Congress.
The report recommended that section 123 of title 23, United States
Code, be amended by increasing from 96 to 102 inches the maximum
width of vehicles permitted to use the Interstate System.
The present restriction on the maximum width of buses has been

outmoded by continuing improvements in highway construction and
design. For more than 40 years, 96-inch-wide buses have been operated
safely on the Nation's highways.
In 1932, when more than half of the primary rural highways had

traffic lanes less than 10 feet wide, the American Association of State
Highway Officials AASHO, recommended 96 inches as the maximum
width of motor vehicles (Policy Concerning Maximum Dimensions,
Weights and Speeds of Motor Vehicles To Be Operated Over the High-
ways of the United States, American Association of State Highway
Officials, p. 33, app. I (1946) ) .

71-954 0 - 72 - 2
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As early as 1946, AASHO recognized that "certain conditions in-
herent in the design of vehicles suggest the desirability of 102 inches as
a standard of maximum width."
In 1964, and again in 1968, AASHO recommended a 102-inch max-

imum width for vehicles using the Interstate System. (Recommended
Policy on Maximum Dimensions and Weights of Motor Vehicles to
be Operated Over the Highways of the United States, American Asso-
ciation of State Highway Officials, p. 11 (1968) .) ( See p. 74 for re-
print of referred to publication.)
The change in AASHO policy over the past four decades reflects

improvements in highway design during the same period. For the
primary Federal-aid highway system totaling about 250,000 miles,
62 percent of the system has traffic lanes 12 feet or wider, and 95 per-
cent of that system has traffic lanes at least 10 feet in width. (Hearings
before the Subcommittee on Roads of the House Committee on Public
Works on H.R. 4354, 92d Congress, first sess. (1971) , p. 66.)
Current standards of the Federal Highway Administration for

Federal-aid systems other than the Interstate System call for traffic
lanes of the width necessary to accommodate 102-inch-wide buses.
(Hearings before the Subcommittee on Roads of the House Commit-
tee on Public Works on H.R. 11870 and H.R. 11619, 91st Congress,
first sess. (1969) p.668.)
Today, approximately 85 percent of all intercity bus miles are run

on highways with lane widths of at least 12 feet. Having operated
96-inch-wide buses safely in 108-inch-wide highway lanes for many
years, the intercity bus industry now seeks authority to operate 102-
inch-wide buses in 144-inch-wide lanes.
The proposed legislation does not authorize an increase of more

than 6 inches in the maximum permissible width of buses. In com-
puting maximum width limitations, the width of approved safety
devices such as outside mirrors and side lights has always been ex-
cluded. In other words, what we seek and what the proposed bill
authorizes is an increase of just 6 inches in the maximum width of
buses and not a fraction of an inch more.
The question posed by the pending bill is not whether 102-inch-wide

buses should be manufactured or operated on the Nation's highways.
More than 20,000 wider buses, many of them financed by the Depart-
ment of Transportation under the Urban Mass Transportation Act,
are being operated today.
These wider buses outnumber the intercity bus fleet and carry many

times more passengers—more than 2.5 billion last year. So the real
question posed by H.R. 4354 is whether this large and growing fleet
of 102-inch-wide buses should be permitted to use the safest highways
available—the Interstate System—or whether these buses should be
required to operate over highways that are not as safe. The answer
would seem to be obvious.
Thirty-three States have concluded that the 96-inch limitation on

the width of buses is obsolete. On July 1, 1956, nine States—and those
nine States are shown on the map here on the board in blue—Colorado,
Connecticut, Hawaii, Idaho, Montana New Mexico, Pennsylvania,
Rhode Island, and Wyoming—permitted the operation of 102-inch-
wide buses in intercity service.
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Because of the grandfather clause of the Federal-Aid Highway Act
of 1956, wider buses may be operated in these States on both .the
Interstate System and on other Federal-aid highways. In addition,
102-inch-wide buses may be operated over the older toll roads such
as the Indiana and Ohio Turnpikes and the New York State Thruway.
Nine States, those are the States, Mr. Chairman, colored in green

on this map—California, Maine, Maryland, Nevada, New Jersey, North
Dakota, Oregon, South Dakota, and Vermont—have enacted legisla-
tion to permit 102-inch-wide buses to be operated in intercity service
on Federal-aid highways other than the Interstate System. These States
were unable to permit the operation of 102-inch-wide buses over their
safest highways—their portion of the Interstate System—because of
the Federal bus width limitation.

• The nine States just named and 15 additional States, and the 15 addi-
• tional States are those colored in yellow on the map—Arizona, Dela-

ware, Indiana, Kansas, Kentucky, Minnesota, Nebraska, New York,
North Carolina, Oklahoma, Tennessee, Utah, Virginia, Washington,
and Wisconsin—have enacted legislation permitting use of the Inter-
state System by 102-inch-wide buses if the Federal-Aid Highway Act
of 1956 is amended as proposed, by the pending bill.
In short, the legislatures of 33 States have recognized that the op-

eration of 102-inch-wide buses on the Interstate System and other im-
proved highways is safe and otherwise consistent with the public in-
terest.
In addition, the operation of 102-inch-wide buses in local and sub-

urban service is permitted to some extent in 43 States.
I have indicated on this other map, Mr. Chairman, by the red dots,

some of the major metropolitan areas where 102-inch-wide buses are
either operating or permitted to operate in local and suburban service.
Now, in 38 of these States, such operations were permitted prior to

July 1, 1956, which means they are permitted today on some local and
suburban segments of the Interstate System.
In other States and municipalities, local and suburban bus operators

must confine their modern 102-inch-wide buses to routes which do not
embrace any part of the Interstate System.
Although the use of wider buses in intercity service has been ap-

proved in principle by the legislatures of 33 States, intercity bus op-
erators cannot make extensive use of new and wider buses unless the
entire Interstate System in a number of contiguous States lawfully
may be used.

• The proposed legislation is completely permissive. Any State which
desired to retain its 96-inch limitation on maximum width of buses
would be free to do so. Or, a State could permit the operation of 102-
inch-wide buses only on highways meeting certain specifications.
Some opponents of the bill have noted that most bus trips do not

begin or end on the Interstate System. Accordingly, some concern
has been expressed about the practical ability of the States to enforce
any limitation on vehicle width lower than the maximum established
by the Congress. This concern, as applied to operations of the intercity
bus industry, is groundless. In virtually all the major metropolitan
areas linked by the Interstate System, the operation of 102-inch-wide
buses is lawful.
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Our problem is not in getting to and from the Interstate System to
downtown passenger terminals, but in operating on the Interstate Sys-
tem.

It is incongruous that the most restrictive limitation on motor bus
width applies to the Interstate System, which is the system best able
to accommodate wider vehicles. This situation is not compatible with
optimum safety of operations.
For example, 102-inch-wide buses could be operated between Wash-

ington and Chicago if Interstate 70, the best available road in Mary-
land, is not used. North-South operations may be conducted in Maine
over U.S. 1 but not over Interstate 95.
Greyhound, for example, is presently operating its wider bus be-

tween Los Angeles and San Francisco, not over the interstate high-
way but over a noninterstate Federal-aid highway.
We are unable to reconcile these service restrictions with findings of

the Federal Highway Administration that travel over the Interstate
System is almost twice as safe as travel over other Federal-aid high-
ways.
Wider buses are rapidly replacing 96-inch-wide buses in local and

suburban service and in charter operations incidental thereto. Many
of these 102-inch-wide buses are purchased with the financial assis-
tance of the Department of Transportation. It is not conducive to
safety of operations to forbid the transportation of school groups and
other charter parties in the best available equipment over the best
available highways.
In hearings in 1969 before the Roads Subcommittee of the House

Public Works Committee, Mr. Francis C. Turner, the Federal High-
way Administrator, pointed out that under existing law the States
can and do:
Permit larger vehicles on the Federal-aid primary and secondary systems

than they do on the Interstate System.

He described this practice as "incongrous" and "questionable from
a safety standpoint.

, 
' (Hearings before the Subcommittee on Roads

of the Committee on Public Works on H.R. 11870 and H.R. 11619, 91st
Cong., 1st sess. (1969) , p. 670.)
Mr. Turner also observed:
The interstate highways are already being built to accommodate vehicles of

this dimension (102 inches wide) and current standards for other Federal-aid
systems are similarly set to accommodate this size of vehicle.

(Hearings before the Subcommittee on Roads of the Committee on
Public Works on H.R. 11870 and H.R. 11619, 91st Cong., 1st sess.
(1969) p.668.)
If the proposed legislation is enacted, the intercity bus industry is

prepared to invest millions of dollars in modernizing its fleet so that
its passengers may ride in wider and more comfortable buses.
NAMBO's other witnesses will explain the particular interest of

their companies in the pending bill to increase the maximum width
of buses permitted to use the Interstate System.
In conclusion, Mr. Chairman, I am aware of the argument to the

effect that if the Congress should increase the limit for buses it would
be obliged to do the same for trucks.
We simply ask that our case be considered on its own merits.
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The Congress in legislation, the Interstate Commerce Commission
in regulations, the Federal Highway Administration in safety regu-
lations, have treated trucks differently from buses in a number of
respects. So, we simply request that you consider our case on its merits.
Any proposal that the trucking industry may have should be con-

sidered on its merits.
Thank you.
Senator BAYH. Thank you very much, Mr. Webb.
First, could you provide a little background about how a movement

like this gets started? Assuming that most companies were using
96-inch buses, how does the industry start moving to a 102-inch bus?
Mr. WEBB. It started because over the last 40 years the American

people have been growing taller and, hence, a little broader.
Senator BAYH. You are not asking for taller buses, are you?
Mr. WEBB. No; not taller buses. It is simply a desire to extend to

passengers more comfort. I think you could tell if you sat in these seats
which are down in front the difference between the seats which are an
inch and a half or two inches wider than the other seats.
That is basically the only reason why we want the wider bus, to

give the passengers a little more seating room. We cannot possibly
widen the seats if the bus width is 96 inches.
Senator BAYH. Are there any 96-inch buses being manufactured

today?
Mr. WEBB. Yes. Of course, most of the interstate buses are 96 inches

wide and most of those manufactured are of that width. The new
buses used in local and suburban service, I think the new ones are
predominantly 102 inches wide.
Senator BAYII. What percentage of the buses manufactured today

are 96 and what percentage are 102?
Mr. WEBB. Practically all of the intercity buses are 96 inches wide,

those being manufactured. I think Greyhound has about 100 wider
buses in operation and Trailways about 50. That is out of a total fleet
of around 20,000.
Senator BAYH. Can you provide us with additional data on how

this relates to the entire industry, since our record is just commencing?
How many total buses are operating in the United States?
Mr. WEBB. There are about 22,000 intercity buses, Mr. Chairman.

There are about 45,000 buses, as I understand it, operated in the local
and suburban service primarily; perhaps only 40,000. And then about
22,000 of those 40,000 operated in local and suburban service are 102
inches wide.
Now, the witness for the American Transit Association can tell you

more precisely than I can how the current model production divides
as between the 96 and the 102.
Senator BAYH. You mentioned the fact that some question has been

raised relative to the relationship between buses and trucks.
Mr. WEBB. Yes, sir.
Senator BAYH. You mentioned further that trucks and buses are

treated differently in a number of respects.
Could you give us some of those examples, please?
Mr. WEBB. Yes, sir.
In the Interstate Commerce Act, for example, interstate motor

carriers of passengers are required by law to enter into joint rates
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and through routes with other such carriers. Motor carriers of freight
are not required by the Interstate Commerce Act to enter into joint
rates and through routes with other such carriers.
From the standpoint of regulation of the Interstate Commerce

Commission, the Commission last year adopted one set of rules for
buses, stating the conditions under which they might deviate from
their regular routes. The Commission found it desirable to adopt an
entirely different set of deviation regulations for motor carriers of
property. We are treated somewhat differently in the safety regula-
tions.
For example, a person who has suffered the loss of a hand or other

extremity can get a waiver and drive a truck in interstate commerce.
No such waiver is permitted for the driver of a bus.
Those are examples of differences in the law and in the regulations.
Senator BATH. May I ask you to deal with certain criteria that

might be a bit more relevant to this bill?
Are there examples of width of trucks being treated any differently

from the width of buses?
Mr. WEBB. As far as the bill is concerned, there are no—with rare

exceptions—there are no 102-inch-wide trucks being manufactured
or in operation. There are only three or four States which have seen
fit to increase the width limitation for trucks beyond the 96-inch
limit.
There is an obvious difference between the transportation of pas-

sengers and the transportation of property.
Senator BAYH. To what extent are weight limitations treated dif-

ferently between buses and trucks?
Mr. WEBB. The weight limitations are the same in the Federal-Aid

Highway Act of 1956 but, of course, as far as the gross overall vehicle
weight is concerned, buses only come up to 50 percent of the allow-
able gross weight.
Now, the other weight limitations in the Federal Highway Act are

the single axle and double axle weight limitations. We are not seek-
ing and we have not sought any increase in those axle weight limita-
tions because we do not require any additional weight for the wider
buses.

Senator BATH. I am trying to anticipate what kinds of questions we
might be confronted with in the future.
Can you see any reason why buses should be treated differently from

trucks as far as width is concerned?
Mr. WEBB. I think simply if buses can provide their passengers with

a bit more comfort and attract more passengers to bus transportation
that will alleviate to some extent the number of automobiles on the
highways because each bus that you see on the highway represents
about 15 to 20 automobiles.
Senator BATH. Would it not be fair to say also that a wider truck

could haul more freight per vehicle and that this would also limit the
number of vehicles on the highway hauling freight, as well?
Mr. WEBB. Well, you can't haul much more freight with a wider

truck and we are not increasing the capacity of the bus. We are not
hauling any more passengers in any single wider bus. We would be
hauling the same number of passengers but we would hope that we



15

would fill more seats. The seating capacity, though, would be un-
changed.

Senator BATH. As mentioned earlier, I have not prejudged this in
any way, but I have been advised by some who have studied it that,
because of the present 8-foot limitation on the width of trucks and
because of the 4-foot dimensions of loading sleds and other types
of containers, perhaps the truck situation is contrary to what you have
just said. I have been told that the additional few inches might in some
cases almost double the carrying capacity, but I don't know if this is
accurate.
Are you familiar at all with this situation?
Mr. WEBB. Yes; I am, Mr. Chairman.
It is quite true that the reason that the trucking industry wanted

the additional 6 inches was to enable them to do a much better job
in the handling of containerized freight. Personally, I think that is
a good argument.
My only suggestion is that you consider each of us on our own case.
Senator BATH. That is what we shall do because the present bill

applies only to buses.
Has the bus industry done anything to study the safety problems

that might be created by a 6 inch wider vehicle moving down the
highway?
Mr. WEBB. We are not aware that there is any safety problem but

our other witness will explain to you the safety record which has been
achieved to date with the limited operation of wider buses. We are not
aware of any safety problem involved in the operation of wider buses
in highway lanes 12 feet wide or wider.

Senator BATH. How about such buses operating on highway lanes
that are narrower than that?
Mr. WEBB. We are not aware of any problems in that regard, either,

because over such highways these wider buses presumably would be
operating at lower speeds on city streets, that is, between the inter-
state system and the downtown passenger terminal.
Senator BAYH. It seems to me that you may be perilously close to

rebutting our own previous argument that, because wider buses are
used in cities, they should axiomatically be allowed on interstate high-
ways. The speed limits in cities are less than they are on highways. If
there is a larger mass moving at a faster speed, this will increase the
safety problem; will it not?
Mr. WEBB. No; because there is a considerable experience in operat-

ing the wider buses on the urban portions of the Interstate System at
a relatively high speed. We have seen no data which would indicate
in any way that the operation of the wider buses is unsafe.

Senator BATH. I am anxious to see this data.
Do you have information compiled which the subcommittee can

study that shows the safety record and the relationships between wider
buses and narrow buses?
Mr. WEBB. Yes; Mr. Kerrigan and Mr. Reece, who will follow me,

will tell you what their experiences have been.
Senator BATH. What about the grandfather clause? Do you see any

reason why the jgrandfather clause should be continued if we go ahead
with the wider bus?
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Mr. WEBB. It has no practical effect, really, Mr. Chairman. All it
does is to preserve, for example, for the State of Hawiaii its width
limit of 108 inches.
There are a few States, I think Illinois is one and maybe Minnesota

is another, which have a width limit of 104 inches for buses used in
local and suburban service. To the best of my knowledge, there is no
bus which has been produced, and certainly none contemplated, which
would be in excess of 102. So, the grandfather clause really has very
little effect as far as we are concerned.
Senator BAYH. Although Senator Boggs could not be here, because

he has some other Senate business, he requested me to ask you some
specific questions, which I will do with your permission.
Mr. WEBB. Certainly.
Senator BAYH. What specific studies, if any, have you made to

evaluate the relative impact of wind blast which occurs when a 96-
inch bus is driven down a highway at 60 or 70 miles an hour compared
with a bus 102 inches wide? This question is similar to one I asked a
moment ago.
Mr. WEBB. We have made no such studies, Mr. Chairman. We under-

stand the Department of Transportation is making such studies. I
don't think there has ever been a claim ever filed against any bus com-
pany alleging that there was an injury due to some blast effect.
Senator BAYH. I may say that doesn't mean that there is no blast

effect.
Mr. WEBB. That is true. This is the fifth time I have testified on this

subject and it wasn't until last year before the House Committee that
anyone mentioned the so-called blast effect.
The Department of Transportation, I understand, is trying to see if

there is any appreciable difference between the blast effect of a 96-inch-
wide bus and a 101-inch-wide bus. I am not an engineer, I would not
think the difference is appreciable; but that is one of the things that
the DOT is studying.
Senator BAYH. Probably the Department officials should be asked

this question. Apparently the blast effect happens after the bus has
passed. Thus, the vehicles most affected probably would not include the
buses and would not be available in the studies or the statistics that
you have.
Mr. WEBB. We have no statistics on that, Mr. Chairman.
Senator BAYH. Take a small car, for example. I don't know the

probability or the facts at all, but suppose there is such a potential
blast effect. A big bus passing a small vehicle, such as a Volkswagen,
would be affected by such a blast. It seems obvious that it would affect
the smaller vehicle rather than the bus. So, you have no such informa-
tion on that in your studies, I suppose?
Mr. WEBB. We have made no study. We understand that the De-

partment of Transportation has a study underway.
Senator BAYH. We will talk to them.
What is the reason you suggest that Congress should proceed with

enacting this bill before getting the final evidence from studies being
conducted by the Department of Transportation?
Mr. WEBB. Our concern is that if the legislation were to await the

completion of studies by the Department of Transportation the studies
would not be completed.
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Senator BAYH. Is that a fair criticism of the Department of Trans-
portation?
Mr. WEBB. I think that is a fact.
Senator BAYH. In other words, there is a critical problem here that

is supposed to be studied, but the study itself is made contingent on
the passage of legislation?
Mr. WEBB. The matter came up before the House Committee. It was

felt that the Department of Transportation should be given whatever
time it thought would be necessary to study the effect of bus width on
safety.

• The July 1, 1973, figure you see in the bill is not our figure it is not
our suggestion. It is the date selected by Mr. Turner and the Federal
Highway Administration as the date which would give them ample
time to investigate the whole question of safety and determine whether
the operation of a 102-inch-wide bus on the interstate system would or
would not be safe.
Senator BAYH. Would the bus industry await the passage of that

date before gearing up all the things that would be done with the final
enactment of this legislation?
Mr. WEBB. Yes, sir, because I am sure that no one will want to incur

the risk of manufacturing any more wider buses or buses which do
not, or may not, meet regulations which the Secretary might promul-
gate if this legislation were adopted.

Senator BAYH. Let me continue now with the questions from Sena-
tor Boggs. Let me ask them:
What will the cargo capacity of the 102-inch bus be compared with

the capacity of the 96-inch bus, and what will this mean in additional
revenue per bus?
Mr. WEBB. Mr. Kerrigan has attached to his statement a compari-

son of the bus model specifications for the Greyhound bus, the MC-6,
as compared with the Scenicruiser, PD-4501 placed in service 15 years
ago. (See p. 29.)
The difference in the luggage compartment capacity: There would

be 106 more cubic feet for the later bus. That is due mainly, however,
because Greyhound's new bus is higher, that is, taller.
For the wider Continental Trailways bus, the increase in the under-

floor luggage compartment capacity is just 23 cubic feet. In other
words, the extra 6 inches of width means 23 more cubic feet. But, of
course, if the bus is higher, you get a corresponding increase in luggage
compartment capacity.

Senator BATH. Do you have any estimate about what this will mean
in additional revenue?
Mr. WEBB. As far as the 23 cubic feet is concerned, it would be

negligible. I would defer to Mr. Kerrigan on the increase in revenue
resulting from a 100-foot increase in cubic capacity.
Senator BAYH. The argument has been made that the 102-inch bus

will be safer than the existing 96-inch bus because of improved
braking.
Why could not the improved braking system go into a 96-inch bus?
Mr. WEBB. I would rather have that question, too, if it is agreeable

with the Chair, answered by Mr. Kerrigan. I am not an engineer, and
I could not give you the technical explanation.
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Senator BAYH. What distance would be required to stop a 102-inch
bus going 60 miles an hour, and how does this compare with the dis-
tance needed to stop a passenger car traveling at that speed?
I suppose a pertinent and related question is: What distance would

be required to stop a 96-inch bus going the same speed?
Mr. WEBB. Yes.
If I might, Mr. Chairman, I would like to furnish that for the

record.
We are able to meet all of the DOT regulations on stopping per-

formance. I don't think we stop quite as fast as a passenger car but we
stop in a somewhat shorter distance than a truck because we are not as
heavy.
Senator BAYH. I wish you would give us that for the record, if

you will, please.
Mr. WEBB. Certainly.
(The information requested was submitted as part of the testimony

of Mr. James L. Kerrigan and may be found on p. 35.)
Senator BAYH. What, if anything, is being done to improve the dis-

tance that the rearview mirror on a safety device extends from the
side of the bus? What is the average overhang of the device on the
proposed 102-inch bus?
Mr. WEBB. The overhang of the device, I think, is about 7 inches

on each side; that is, the rearview mirror.
It is my understanding that you cannot reduce that extension with-

out impairing safety. That is the extension which is required for the
best possible rearview vision.
Senator BATH. So, instead of 102 inches of space you are really

talking about 116 if you include that part of the highway space used
by mirrors on both sides of the bus.
Mr. WEBB. That is true.
If you are talking about 116 including safety devices you are really

comparing 116 with the present 110.
Senator BAYH. Thank you very much, Mr. Webb. We appreciate

your testimony.
Mr. WEBB. Thank you, Mr. Chairman.
Senator BATH. The next witness is Mr. T. S. Reese, president of

the Continental Trailways.

STATEMENT OF T. S. REECE, PRESIDENT, CONTINENTAL
TRAILWAYS

Mr. REECE. Mr. Chairman and members of the subcommittee, my
name is T. R. Reece. I am president of Continental Trailways, Dallas,
Tex., and have served in that position for the past 7 year. I have been
associated with the Trailways organization in various capacities since
1937.
My appearance today is on behalf of Continental Trailways and

the National Association of Motor Bus Owners (NAMBO). We urge
your favorable consideration of the bill (H.R. 4354) to increase by
6 inches the width of buses permitted to use the Interstate System.
When the length of buses was increased from 35 to 40 feet, we were

able to provide more leg room for our passengers. The 40-foot length
also provided space for a restroom. With these additional comforts,

4
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•

our intercity buses were able to compete with the airplane and the pri-
vate automobile.
Today the average American is taller than he was 30 years ago and,

hence, broader. To compensate for this physical change, we must pro-
vide our passengers with roomier seats. Therefore, Continental Trail-
ways favors the proposed increase of 6 inches in the width of buses
permitted to use the Interstate System, as provided in H.R. 4354.

Continental Trailways has developed a 40-foot bus, 102 inches wide.
We have 50 of these prototype buses which have been operating since
1967 on highways on which the operation of wider equipment is law-
ful. Most of the wider buses are operated between Philadelphia and
New York City and in Colorado and Wyoming.
We have accumulated 10 million miles of travel with these wider

buses.
Attached to my statement is a sheet setting forth the specifica-

tions for our 102-inch-wide bus (model 07) and for our 96-inch-wide
buses (models 01 and 05). As shown on the attached sheet, the wider
bus is no longer or higher and only 626 pounds heavier than our 96-
inch-wide equipment.
(The attachment referred to follows:)

Item

Model 01 (pro-
duction prior to
1968)

Model 05 (new
model in 1968)

Model 07 (new
model in 1969)

Seating capacity 46 46 46.
Overall length 40 ft 40 ft 40 ft.
Overall width 96 in 96 in  102 in.
Overall height lift. 2 in lift. 2 in lift. 2 in.
Weight loaded (gross vehicle in pounds) 37, 900 37,900 38,500.

Number of axles 3 3 3.
Front axle 10,440 10,440 11,000.
Drive axle 18,000 18,000 18,000.
Trailing or load axle 9,460 8,800 8,800.

Underfloor luggage compartment capacity (cubic feet) 215 327 350.
Engine horsepower, governed speed 263 290 290.
Tire sizes all wheels 11.00 by 20 11.00 by 20_ _ _ 12.5 by 22.5
Total road contact area of tires (footprint area in square

inches).
591 591 600.

Road contact area in square inches per ton gross vehicle
weight.

31.1  31.1  31.1.

Total effective brake drum area (square inches) 1,554 1,554 1,554.
Effective brake area per ton of gross vehicle weight 82.0 81.7 80.7.
Brake size (diameter and width of drums):

Front 161/2 by 4 in 161/2 by 4 in 161/2 by 4 in.
Rear driving 161/2 by 7 in 161/2 by 7 in 161/2 by 7 in.
Rear (trailing or pusher) 161/2 by 4 in 161/2 by 4 in 161/2 by 4.

Interior headroom at center aisle minimum 75 in 75 in 75 in.
Width between seats at center aisle 14 in 14 in 14 in.
Width of double passenger seat 37 in 37 in 40 in.

Mr. REECE. Today, an intercity bus passenger travels more com-
fortably than a generation ago. Air-conditioning, restrooms, and foam
rubber seats are some of the features added over the past 30 years.
By adding 6 inches to overall width, an inch and a half can be added

to each seat, thus providing additional comfort for passengers. With
this additional space, intercity bus operators can improve their load
factors by attracting more passengers from the private automobile
and, to that extent, alleviate highway congestion.
Continental Trailways inaugurated its five-star golden eagle service

some 10 years ago on the west coast and has expanded this special type
of service—hostess, snackbar, seat reservations, pillows, blankets,
and personal passenger services—each year.
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We now operate that type of service with limited stops between New
York and Los Angeles; New York and Washington; Boston and At-
lanta; and many other points.
The additional seat width would be especially attractive to passen-

gers traveling on long runs and would, in our opinion, encourage more
people to leave their automobiles at home and use intercity buses.
Continental Trailways will not operate 102-inch-wide buses on

highways which are too narrow to handle them with complete safety.
In addition to humanitarian considerations, we have a strong eco-

nomic incentive for the avoidance of accidents. Based on 40 years' ex-
perience in the intercity bus industry, I can state unequivocally the ad-
dition of just 6 inches to the width of a bus—only 3 inches on the left
or passing side—poses no safety hazard on the Interstate System and
on the roads connecting that system with downtown passenger termi-
nals.
Senator BAYH. Excuse me for interrupting.
What happens to the other 3 inches?
Mr. REECE. You have it on the other side. You are not passing on

two sides at the same time.
Senator BAYH. I would suggest, if I may take the liberty, that this

is not one of your strongest arguments.
Mr. REECE. Shall I proceed?
Senator BAYH. Please.
It is difficult for me to understand why, if there is a vehicle with a

6-inch increased width coming down the highway, you would argue
it would not really be as unsafe as some people say because only one-
half of that, 3 inches, is on the passing side.
If we are talking about the total amount of space used by that ve-

hicle, it will be 6 additional inches, not just 3.
So, we ought to (rive our attention to what effect that extra 6 inches

will have. I don't know what the answer is. Certainly not just 3 inches
on the passenger side.
Mr. REECE. I am afraid I will have to withdraw that.
Senator BAYH. Don't withdraw it.
Mr. REECE. That argument has not made much impression on you.
Senator BAYTI. It did but the wrong kind.
Please go ahead.
Mr. REECE. For almost 3 years, Continental Trailways and Ford

Motor Co. have been experimenting in the operation of Silver Eagle
buses with turbine power. We believe this motive power will prove
adaptable to intercity bus use.
The advantages of the turbine engine are a minimal amount of noise,

few vibrations, lighter weight, and smoke-free exhaust emission. The
combination of such superior powerplant performance and added
seat comfort would be the greatest improvement in bus travel in our
history.
Our company operates 204,732,000 miles annually, transporting ap-

proximately 26,600,000 passengers. Continental, as well as all other
intercity operators, has provided this essential transportation service
at a modest profit, without any form of Federal or State subsidy,
and at the lowest fare per passenger mile of any form of intercity
transportation.

•
•



21

Your approval of H.R. 4354 will assist us in our efforts to attract
more people from their automobiles and thereby assist in the reduc-
tion of traffic congestion and, in our opinion, in highway accidents.
I will be very happy to furnish the subcommittee with any addi-

tional information desired on the present and prospective operation of
102-inch-wide buses by Continental Trailways.
I should like to add that our opinion of the 102—inch bus is that it is

really extremely important from the standpoint of traffic production,
the development of business.
We are fighting every day to maintain our position in the world of

transportation because we have to pay our own bills and with the con-
tinued rise in costs and the diminishing revenues it bring us to a
situation that we want to avoid, if at all possible. lire think whatever
our Congress or anybody else can do to help us to maintain the serv-
ice that is being provided for the general public in the United States
should be done by all means. This is one of the ways it would be possible
to make our service more attractive and to serve more passengers.

Senator BAYH. When you say anything I am sure you would ex-
pect us to specify criteria that are consistent with safety on the high-
way.
Mr. REECE. Yes

' 
sir; by all means.

Senator BAYH. For those who use buses and those who don't.
Please provide us with some additional background information.
In long distance or intercity travel, you cited several routes taken

by your buses. This may not be directly relevant, but for my own
information, do you have a formula used to evaluate the comport of
a passenger? Do you estimate a person can sit still for a certain
period and then have a stop, or do you just travel from city to city,
no matter the time or distance?
Mr. REECE. I believe we must say in that regard that the passenger

controls the length of time that he wants or is willing to sit, let us
say. Our schedules are constructed to run a continuous service, that
is, nonstop, no change of bus on the same bus from New York to Los
Angeles, or from New York to Miami.
Senator BAYII. For example, in the New York to Los Angeles trip,

how many hours does that take?
Mr. REECE. It is about 78 hours, I believe, at the present time.
Senator BAYH. How many stops will the bus make during that

cross-country trip?
Mr. REECE. I would say that we would have at least one every 4

hours, minimum. In other words, you would go from here to Pitts-
burgh, for example. Then you just carry on, at given intervals—after
all, we have meal times and there are stops for meals. This is every 6
hours. Then we have intermediate points for change of operators.
I would say 3 to 4 hours is the maximum length of a nonstop trip.
Senator BAYH. What percentage of your passengers on Continental

Trailways are those that go for extended journeys? For example, if
you are going from Washington to Los Angeles, what percentage
would go from Washington to Pittsburgh or go halfway across the
country? Do you have any figures on that?
Mr. REECE. No; I do not have any here.
I will say this will vary with the area of the country.
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You used an example if you were going from New York to Los
Angeles and you wanted to dirvide up the traffic on that trip. You
would probably find a sustaining or continuing capacity of about 20
percent on through passengers.
The other 80 percent would be made up of people who were getting

off at Pittsburgh, getting on at Pittsburgh, going on another 200 or
300 miles and getting off or on.

Senator BAYH. Twenty percent for the whole trip?
Mr. REECE. If you were looking for through traffic from New York

to Los Angeles. •
Senator BAYH. You have heard a great deal of the problems of the 4

airline industry.
What percentage of occupancy does a Trailway bus have to have to

make money, and what has been your record in the last year or two
as far as the average level of occupancy in general?
Mr. REECE. Would you allow an estimate or do you want the

figures?
Senator BAYH. An estimate would be fine. If you would rather just

wait or do both, you could give us the specifics for the record if you
have compiled them.
Mr. REECE. I think it would probably be better.
If you use a 40 percent load factor which is about the average, then

to answer the second part of your question, what is the difference in
the 40 percent load factor and what it takes for you to break even
for making money; is that the question?

Senator BAYH. Yes, sir.
Mr. REECE. I would like to submit that information, if permissible.
Senator BAYH. That would be fine, if you would, please.
I would appreciate it.
(The information to be furnished may be found on p. 25.)
Senator BAYII. I am most sympathetic with that part of the argu-

ment presented in support of the wider bus which maintains that a more
comfortable bus will attract more people to use public transportation
and thus diminish the number of vehicles on the highway. I think this
is a worthwhile goal, considering the amount of congestion and pol-
lution.
Has Trailways conducted studies as to how more people can be in- a

duced to use buses?
There appears to be two problems: How to get them to use buses

for across country trips, and how to get them to use the public trans- •
portation available in the metropolitan areas?- Do you have any sug-
gestions that you can give us from the results of the studies which have
been conducted?
Mr. REECE. Mr. Chairman, I wouldn't have any specifics for you

on the studies. You are asking me for the answer to what I have spent
my life in the bus business trying to find and that is how do you create
traffic for the buses. We have many ways that we attempt to do it
but we are never conclusive in knowing that this was the one that
caused a passenger to come and travel with its on a bus.

Senator BAYII. I was just wondering whether, over the period of
years which you have devoted to the study of this, you have any facts
which show a direct relationship between the number of passengers

1
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that use buses when the leg room is longer versus when the leg room
is shorter.

Also, what was the result of installing air-conditioning, the rest
rooms and snack bars which you mentioned?

Is there any evidence from which you can attribute increases in use
to those particular features?
• Mr. REECE. No. I can only tell you my personal experience in that
regard.
• We do not speak in terms of an improvement that comes into being
immediately. In other words, if we could replace a fleet all at one
time, then we could probably feel the impact that you are seeking
here. But by and large, our changes have been coming into the fleet
on a very slow basis. Unless it is some special improvement we don't
have the benefit of those records that you would ordinarily get auto-
matically.
We have our "Five Star Service" where we have the hostess and all

the other things that go with it, and limited schedules. We know why
people are using that service and why they came to us, because of ques-
tionnaires that our hostesses are able to obtain from the individual pas-
sengers on the trip. The questionnaire is just a fact sheet made up of
what the comforts are, what are the complaints, what is wrong, what
is good and what is bad.
In this way, we get a very good picture.
Senator BAYH. Do you have one of those questionnaires that the

hostesses pass out?
Mr. REECE. No I do not.
Senator BAYH. Do you have any of those?
Mr. REECE. I don't have any 102-inch Five Star equipment either.
Senator BAYH. I thought there might be a question on that ques-

tionnaire which said, "Would you be more comfortable if you had 3
more inches on one side for the seat of your pants and 3 more inches
on the other to sit on."
My counsel tells me that would have to be divisible by four.
I ask the question because I think it is pertinent from a comfort

standpoint and makes commonsense. One of the reasons advanced in
favor of the additional space is that, because of greater comfort, more
passengers will be attracted and the economics and congestion will be
strongly weighted on the side of the wider bus.
I wondered whether you had some data which might show the

relationship of comfort to inches of width in the past.
Mr. REECE. Senator, when we first placed this 102-inch equipment

in service, we were all excited and happy and felt that everybody was
doing their job on the thing and we did make a survey and study of
that. Those references, I am sure, are still available, but they are 3
years old now. It would be no problem to develop more because this
is something that you can receive by the same questionnaires.
Senator DAYII. Trailways is operating 102-inch buses now?
Mr. REECE. Yes, sir.
Senator BAYII. If you do have any information of this type, and

if you can give us some idea of passenger reaction or the economics
involved as well as capacity utilization between the 102- and the
96-inch buses, I think it would be helpful in putting this record
together.
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You mentioned turbine power. Are you sufficiently familiar with
the engineering problems to be able to answer the question about the
possibility of putting this type of an engine in a 96-inch bus?
Mr. REECE. Yes,sir. You are talking about a turbine engine?
Senator BAYII. Yes, sir. In other words, would it be possible to put

a turbine engine in a 96-inch bus?
Mr. REECE. It would be possible to put it in, but it would be far

more practical to put it in a newly constructed type of bus that is
made to fit this particular engine, which is what we propose to do
when the time comes. The time will come when the motor has proven
itself. Our activity now is experimental, a test and fit procedure until
Ford finally gets around to say we are ready for production. When
that time comes we propose to make the installation in new buses.
The answer to your question is that it could be put in a 96-inch •

bus, not the present 96-inch 
bus, 

which would mean a complete modi-
fication and change of that job as opposed to the 102-inch bus that
would have to be changed regardless.
Senator BAYH. I didn't know whether you make engines to fit buses

or buses to fit engines.
Mr. REECE. You make buses to fit engines. The simple reason is that

by and large you don't make an exclusive bus engine, you make a bus
engine that can be used in other things.
Senator BAYH. As a top management outfit with the credentials of

Trailways, will you not be able to tell Ford Motor what the specifica-
tions are for the engine you are willing to buy?
Mr. REECE. That is not necessarily true, for this reason: You have

to bear in mind the cost factor. If you go telling Ford Motor how they
are going to build their engine for you and to fit your purpose, they
are going to give you the bill that fits it. That may mean you don't
want their engine. If you are able to adapt what they are making for
the general public, we will say 10,000 engines, and you are only going
to use a thousand of them, they are not going to construct that engine
to fit your need and make 9,000 other customers use your specification.
This is the reason I said we build the bus to fit the engine.
The ultimate aim for the mass production of turbine engines is

trucks. The location and installation of an engine in a truck and loca-
tion and installation in a bus are two different things.

Senator BAYH. They certainly are. Could you give us the benefit of
any safety records you might have as far as your Trailway operation
of 96- and 102-inch buses?
Mr. REECE. We have operated to date approximately 10 million

miles.
Senator BAYII. 102-inch buses?
Mr. REECE. Yes

' 
sir.

Senator BAYH. How does that compare with the 96-inch buses?
Mr. REECE. It doesn't compare much. We run 210 million miles a

year.
Senator BAYH. 210 million miles total?
Mr. REECE. Yes, sir. This 10 million is an accumulation since the

beginning of our operation of the 102-inch buses, which is two and a
half years.
Senator BAYH. Do you have any safety records relative to the-
Mr. REECE. Yes, sir.
Senator BAYH. Can you give us a breakdown of that?
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Mr. REECE. Yes, sir. In the 10 million miles that we have operated
we have had 20 accidents reported to DOT. Of those accidents, I am
talking about types of accidents which, as you perhaps know, are re-
quired to be reported if they involve more than $250 damage; or any
accidents involving personal injuries and fatalities. The 20 accidents
out of the 10 million miles obviously is a 500,000 miles per accident
record. This is slightly in excess of our normal average record system-
wide, which is in the 490,000 group. Of the 20 accidents there were
seven that involved injuries. So, if you are talking about safety from
the standpoint of injuries to the public, the record would be a million
and a half miles per accident.
Senator BATH. Is there any way we can compare the injuries for

the 96-inch bus to the seven injuries per 10 million miles traveled for
the 102-inch bus? What would be the injury record in a 96-inch bus
with two times as much travel?
Mr. REECE. I did not break this down or bring those figures, but I

daresay we could arrange for them. It is my opinion that you would
have the same upward adjustment, if you extract it from the total
number of accidents those that involved personal injuries for the sys-
tem as opposed to the figure I just gave you.

Senator BAYH. Could you give us those for the record, please, plus
the type of injuries involved? When you say seven injuries, is that
seven accidents in which injuries occurred?
Mr. REECE. In which personal injuries occurred.
Senator BATH. Do you know how many people were involved in each

one of the accidents; could we have that also, please?
Mr. REECE. Yes, sir.
Senator BATH. I also would like to know whether these injuries oc-

curred only to passengers within the bus or whether they included in-
juries to persons in other vehicles and to pedestrians, if you please.
Do you have a breakdown as to the type and general width of high-

way that is used by your 102-inch bus, so that we can understand the
relationship?
Mr. REECE. They are only operating in the States on the Federal

highways that permit it at the present time. There are no narrow or
involved.

Senator 
areas 

Senator BATH. In order to get the true picture it might be necessary
to obtain a general breakdown, because the impact and the safety
record of the 102-inch .bus on a wider Interstate System might be more
favorable than the safety record on some of the highways that you
now travel.
Mr. REECE. This is entirely possible, because of the 10 million miles,

the bulk of it accumulated in the Philadelphia-New York area. The
accident record was minimal.
Senator BAYH. Any statistics you can give us will be very helpful.
(Mr. Reece supplied the following information pursuant to Senator

Bayh's request.)
CONTINENTAL TRAILWAYS,
Dallas, Tex., January 6, 1972.

Senator BIRCH BAYH,
Chairman, Subcommittee on Roads,
U.S. Senate,
Washington, D.C.
DEAR SENATOR BAYH:
Question No. 1: What percentage of occupancy or load factor is required for us

to break even?

71-954 0 - 72 - 3
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Answer: Using 1970-1971 through November, our occupancy was 39.1 for 1970
and 38.5 for 11 months of 1971. Our break even point for 11 months of 1971 was
30.1. Because each period is effected by increasing costs the latter period was
used.

Question No. 2: Do you have any record of passengers reaction to the use of
your 102" bus vs. the present 96" bus and the economies involved?

Answer: We have no survey records quoting individual passenger reactions,
only our operators statements that all comments from passengers have been
favorable, this came with operators generally reporting to us of the 102" bus
performance.

Question No. 3: Do you have any safety records relative to the 102" bus vs.
96" bus?
Answer: Attached is a complete breakdown of the question asked. (See table

below.)
Question No. 4: Do you have any breakdown of the type of highway which is

used by your 102" bust

Answer: More than 60 percent of our 10,000,000 plus miles operated by our
102" buses have been between Philadelphia and New York City using the New
Jersey Turnpike, Highways 73 and 38, and Admiral Wilson Boulevard.
The New Jersey Turnpike consists of three 12 feet lanes in each direction.
Highways 73 and 38 consists of two 11 feet lanes in each direction.
Admiral Wilson Boulevard consists of four 10 feet lanes in each direction.
Balance of our miles for 102" bus were accumulated in Kansas over U.S. 54,

Kansas State 154-U.S. 50. These highways are two (2) lanes, 12 feet each.
In Colorado and Wyoming using I 25, between Trinidad and Casper. From

Casper, Wyoming to Billings, Montana over U.S. Highways 20, 26, and 310, these
highways are 12 feet two lane roads. Majority of other operations in Wyoming
and Montana are 12 feet, two lane roads, the same is true for remaining opera-
tions in Colorado.

Yours truly,
T. S. REECE.

CONTINENTAL TRAILWAYS ACCIDENT ANALYSIS

1970 1971 (through October)

102 inches 96 inches 102 inches 96 inches

Total bus miles 4,765,615 199,966, 385 4,753,968 166,857,741
Total number of accidents 10 474 10 390
Miles per accident 476,561 421,.870 475, 396 427,840
Number of accidents with personal injuries to passengers
of bus 3 126 4 144

Miles per accident with passenger injury 1,588,538 1,587, 034 1,188, 492 1,158,734
Number of injuries to bus passengers:

Serious 2 7 0 22 *
Minor 11 180 8 175 i

Number of injuries in other vehicle:
Serious 0 51 0 18
Minor 2 134 13 137

Senator BAYH. Do you have any thoughts or data about the rear
view vision problem that might exist if the bus has 6 more inches in
width? Is that a factor that you have considered in your studies?
Mr. REECE. No; but from experience and practical use, I don't see

that you have any change in that situation. You would be using the
same mirrors. You are talking about rearview mirrors?

Senator BAYIL I am thinking primarily about the problem when
a bus turns, parks, and this type of thing. If there is 6 more inches
of bus and the same width mirror, the same projection of the mirror,
would there be a difference in the amount which can be seen on the
wide bus?
Mr. REECE. I can only give you the statements of our operators, which

is to the effect that they see no difference, and it creates no blind spots

•

(
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if that is what you have in mind, as opposed to the present bus. They
really and truly say that they see no difference, feel no difference.
Senator BAYH. Thank you very much, Mr. Reece. I appreciate your

testimony.
Mr. REECE. Thank you, Mr. Chairman.
(The following is an exchange of correspondence between Senator

Boggs and Mr. Reece:)
DECEMBER 15, 1971.

Mr. T. S. REECE,
f President, Continental Trailivals, Dafla8, Tea.
• DEAR Mn. REECE: I was sorry to miss the hearing Monday and to hear your

very interesting testimony in support of H.R. 4354. I was very interested to see,
In the transcript, the discussion with various witnesses on the impact that a
102-inch bus would have on the cargo capacity of your fleet.
As a result of that discussion, I was particularly interested in testimony that

was given yesterday by Mr. John DeLorenzi on behalf of the American Auto-
mobile Association. He said in part:
"Express shipments now total some 13 percent of Greyhound's transportation

revenues whereas five years ago they totaled only 10 percent. That approval of
a wider bus is important to the continued growth of this sector of the company's
business is best illustrated by the statement in the 1970 Annual Report of the
Greyhound Corporation:

Our 102-inch-wide Supercruiser bus, with increased package-carrying
capacity, began operating in additional areas of the nation under state
authority. It's now running in New York and California, the nation's two
most populated states, and in Canada. Authority to operate this safety-
engineered vehicle on federal interstate highways is being awaited.

"The Company itself chose to emphasize its 'package-carrying capacity' rather
than the passenger comfort factor."
Although this statement is directed at the Greyhound situation, I would

appreciate it if you would comment on the situation as it affects Continental
Trailways. When I receive your answer, I will have it included in the hearing
record.
My thanks for your assistance in this matter.
With best wishes for the holiday season, I am

Sincerely,
J. CALEB BOGGS.

CONTINENTAL TRAILWAYS,
December 29, 1971.

Senator J. CALEB BOGGS,
• United States Senate,

Washington, D.C.
DEAR SENATOR BOGGS : This serves to answer your letter of December 15, 1971.
I believe the enclosed will answer your questions asked concerning H.R. 4354

regarding package express capacity and volume being handled.
Our record covers the past four years and eleven months of 1971.
For your further information concerning the 102" vs. 96" cargo capacity.
We, Continental Trailways, use a "Silver Eagle" bus of our own design. The

current 96" width model has 350 cubic feet of space for baggage and package
express, and the experimental model 102" wide "Silver Eagle" has 372 cubic
feet of baggage and package express, a difference or increase of 22 cubic feet.
However, it must be stated that this increase is not available or usable in one
specific spot or location, instead it is distributed around the inside perimeter of
the entire carrying space of the bus which makes it hard to find or realize an
Increased capacity.
We are pleased with your interest in facts relating to this bill and if we can

further assist, please call upon us.
Yours truly,

T. S. REECE.
Enclosure.
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CONTINENTAL TRAILWAYS

Year
Passenger Percentage Express Percentage Total
revenue of total revenue of total revenue

1967  $87, 939, 000 71.3 $15, 820, 000 12. 8 $123, 363, 000
1968  94, 780, 000 69.8 19, 817, 000 14.6 135, 691, 000
1969  91, 023, 413 67.1 22, 885, 000 16.9 135, 562, 146
1970  104, 817, 985 67.8 26, 555, 147 17.1 154, 558, 062
1971 (November)  104, 741, 527 68.4 24, 877, 238 16.3 153, 075, 986

Note: Bus-miles operated 11 months of 1971, 188,033,272.

Senator BAYH. Our next witness is Mr. James L. Kerrigan, presi-
dent of Greyhound Lines, Inc., accompanied by Mr. Verne Middleton,
vice president, regulatory relations, Greyhound.

STATEMENT OF MMES L. KERRIGAN, PRESIDENT, GREYHOUND
LINES, INC., ACCOMPANIED BY VERNE MIDDLETON, VICE PRESI-
DENT, REGULATORY REGULATIONS, GREYHOUND LINES, INC.

Mr. KERRIGAN. Mr. Chairman and members of the subcommittee, my
name is James L. Kerrigan. I am president of Greyhound Lines, Inc.,
of Phoenix, Ariz., and have served in that position since July 1970.
For the past 25 years, I have been involved in the transportation of
passengers and express by Greyhound.
I appear before you on behalf of Greyhound Lines, Inc., and the

National Association of Motor Bus Owners (NAMBO) in support of
H.R. 4354. Greyhound is the Nation's largest intercity passenger bus
operator transporting about 100 million passengers a year.
Based on our experience, we are convinced that increasing the width

of intercity buses from 96 to 102 inches has a substantial impact on
riding comfort. The increase in comfort. will be many times greater
than the 61/4-percent width increase H.R. 4354 would allow. Greyhound
has operated its 102-inch-wide bus more than 20 million miles on those
highways where the operation of wider buses is lawful.
To date, Greyhound has manufactured 102 wider buses. These buses

have been in service for almost 3 years, operating throughout Canada
and in those States where the operation of such equipment is lawful.
Our 102-inch-wide bus, which we call the Supercruiser, carries the
same number of passengers-43--as our current 96-inch-wide Sceni-
cruiser model. Although the luggage compartment of the wider bus
is larger than the present 96-inch bus, any resulting increase in ex-
press revenue would be negligible. We have developed our new and
wider bus for the sole purpose of providing more comfortable seating
and to encourage more people to ride our buses. In view of the sharp
curtailment of rail passenger service and increasing congestion on the
Nation's highways, greater utilization of bus transportation should be
encouraged.
Today, the greatest single obstacle to improving the quality of bus

transportation is the 96-inch Federal width limitation applicable to
the Interstate System. So long as this limitation exists, the width of
passenger seats on intercity buses cannot be increased. That is because
Greyhound and other large intercity bus companies operate approxi-
mately 80 percent of their total bus miles on the Interstate System.
By increasing the width of the buses from 96 to 102 inches each pair

of seats can be made 2 to 3 inches wider. The average American is not
only getting taller but also broader. A pair of seat cushions in a con-

a
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ventional intercity bus is only 34 inches wide, and 17 inches are sim-
ply not adequate for the comfort of many of our passengers, especially
those on a long bus trip.
Previous witnesses have pointed out that other forms of transporta-

tion, notably the airlines, are very conscious of the need for wider,
more comfortable seating, and are furnishing the traveling public
with wider seats. There is no justification, in our opinion, for denying
to the. relatively less affluent traveler by bus a degree of seating com-
fort comparable to that enjoyed by more affluent travelers by other
modes.
In addition to providing increased passenger comfort, the additional

width has enabled us to incorporate important safety features in our
new MC-6 Supercruiser. For example, the air suspension support bel-
lows have been spaced much farther apart for greatly increased verti-
cal stability, improved sidewise stability and improved steering and
handling. On our new Supercruiser, the air suspension support bellows
are placed at the far outboard points of the bus-80 inches apart as
opposed to 311/2 inches on other coaches. The net result is increased
passenger safety and comfort.
The effective brake drum area of of the Supercruiser is 11 percent

greater than that of our 96-inch-wide Scenicruiser bus. The effective
brake area per ton of gross vehicle weight on the MC-6 Supercruiser is
5.4 percent larger than that of the 96-inch Scenicruiser model. These are
only two of the several safety improvements that were achieved in the
design of our 102-inch bus.
The bill before you does not change the 18,000-pound single-axle

weight limitation established by section 108 (j ) of the Federal-Aid
Highway Act of 1956. Our Supercruiser meets this standard. In addi-
tion, our new bus is no longer, only slightly higher and only 2,000
pounds heavier than the 96-inch-wide Scenicruiser placed in service
15 years ago. Attached to my statement is a printed sheet comparing
the specifications of Greyhound's 102-inch-wide bus and its 96-inch-
wide Scenicruiser.
(The attachment referred to follows:)

COMPARISON OF SCENICRUISER (PD-4501) AND SUPERCRUISER (MC 6) BUS MODEL SPECIFICATIONS

Item

Scenicruiser
dual level
PD-4501

Supercruiser
new bus model
MC-6

Seating capacity 
Overall length 
Overall width 
Overall height 

43 
40 ft 
96 in 
10 ft. 11V1 in 

43.
40 ft.
102 in.
12 ft.

Weight loaded—(gross vehicle weight in pounds) 40,000 42,000.
Number of axles 3 3.
Front axle 10,735 14,000.
Drive axle 14,955 18,000.
Trailing axle 14,310 10,000.

Underfloor luggage compartment capacity (cubic feet) 344 450.
Engine horsepower, at governed speed 310 380.
Engine horsepower per ton of gross vehicle weight 15.5 18.05.
Total road contact area of tires (footprint area in square inches) 800 754.6.
Road contact area per ton gross vehicle weight (area in square inches) 40.0 35.9.
Total effective brake drum area (square inches) 1,909 2,116.
Effective brake are per ton of gross vehicle weight 95.45 100.6.
Brake size (diameter by width of drums):

Front 143/i by 5 in 161/2 by 6 in.
Rear driving 1414 by 8 in 16; by 10 in.
Rear trailing 14% by 8 in 14 by 5 in.

Interior headroom at center aisle, minimum 7534 in  763/, in.
Width between seats at center aisle 14 in 1434 in.
Width of double passenger seat 38 in 40 in.
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Mr. KERRIGAN. As stated earlier, Greyhound has operated its new
MC-6 Supercruiser more than 20 million miles. Our experience to
date shows that the additional width is not a safety hazard.
For example, a comparison of our highway accident experience

to date of the 96-inch-wide bus fleet versus the 102-inch-wide fleet
shows that the operation of our 102-inch bus is significantly safer.
Mr. Chairman, I appreciate the opportunity to appear before your

committee and to explain Greyhound's reasons for supporting the
pending bill. I will be pleased to answer any questions which you or
other members of the subcommittee may have. Before answering
your questions however, I would like Mr. Verne Middleton, vice
president, regulatory relations, to present to you a 10-minute film
produced for NAMBO under his supervision. This film shows the
operation of 102-inch-wide buses in typical traffic situations.
Mr. MIDDLETON. Mr. Chairman, our basic reason for developing

this film was to try to overcome somewhat the statements made that
we were coming up with a brand new bus and it was going to be a
huge thing on the highway. We want to show people they have been
living with this bus for 20 years and did not recognize it.
(At this point a short film presentation was given.)
Senator BAYH. Do you have any safety records available? I asked

Mr. Reece relative to the Trailways experience, and he has agreed to
provide some more details. Do you have a breakdown of the safety
records experienced with the 102-inch and the 96-inch bus?
Mr. KERRIGAN. Not with me today, but I will see that you have

them.
Senator BAYH. I would appreciate that. Also any breakdown you

could provide relative to the type of injuries.
(The information requested appears on p. 34.)
Senator BAYH. Would you care to add anything to what Mr. Reece

said relative to the turbine engine and its ability to be used in the 102
vis-a-vis the 96-inch bus?
Mr. KERRIGAN. Yes, sir. We have also been experimenting with the

turbine with the Detroit people and Allison over the past several
years. We have had a model in operation. We will have one in pas-
senger service right after the first of the year.
The turbine can be adapted to the 96-inch but it can be more easily

adapted to 102. The 96-inch bus today is an awfully tight package, to
include air conditioning, to include technological improvements it is
pretty difficult. If you looked at one on a lift, you would see that it is
pretty difficult.
Senator BAYH. Does Greyhound have any study a what some of the

new customer comfort has done to improve use?
Mr. KERRIGAN. Yes, sir. I can tell you this. When we introduced

the Scenicruiser 15 years ago the impression of the public was so sig-
nificant—at that time I was managing a small bus station in Spring-
field, Mass., I was very, close to our customers—that people would call
on the phone and say, 'If we can ride the Scenicruiser we will take the
bus to Florida." We started to identify the schedules with the equip-
ment. Equipment is very, very important. We do get letters from our
customers. We ride the buses, ourselves, and talk with passengers.
While the man on the street would not readily identify a 102 and 96
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bus, our passengers can. When they get on the bus they notice the dif-
ference right away, it is roomier and more comfortable.

Senator BATH. I notice in your statement you referred to several
specific safety features of the new MC-6 Supercruiser, such as air
suspension support bellows.
What is that?
Mr. KERRIGAN. It is the type of suspension system used on Grey-

hound buses. It is like an air doughnut. Picture three or four dough-
nuts on top of each other filled with air. It is a shock absorber sys-
tem. We have moved that outboard.

Senator BATH. Here again, in their relationship to 96-inch buses
and 102-inch buses, since the air-support bellows system is so impor-
tant, would there not be room to move them out in the 96-inch bus

• where they are only 36 inches apart? It would seem they could be
spaced farther apart now.
Mr. KERRIGAN. It would seem so. In order to move them outboard,

if we can make a bus wider, we can make a bus higher. The Super-
cruiser is higher by a foot than the Scenicruiser. With the ability to
go up it gave us the ability to go out. Within the 96-inch package we
were not able to engineer a suspension system that far out. We need
greater height to do that.

Senator BATH. Why do you need a wider bus to go higher?
Mr. KERRIGAN. Because of the stability of the bus. With 6 inches,

going any higher would make it topheavy.
Senator BATH. The center of gravity is a factor?
Mr. KERRIGAN. Yes, sir.
Senator BATH. I have heard it argued that by widening the bus

you are lowering the center of gravity, but if the height is increased
also you are really ending up at the same place, aren't you?
Mr. KERRIGAN. I am not an engineer. There would be relationships.

We know by going wider we are able to go higher and still maintain
the balance that we need.

Senator BATH. Does this improve or does it stay about the same?
Mr. KERRIGAN. It improves it.
Senator BATH. Do you have any figures to give us on the relation-

ship between the old and the new?
Mr. KERRIGAN. I can send you some information, yes, sir, and I

•
will.
Senator BATH. I would appreciate that.
(See p. 35 for the information requested.)• Senator BATH. I notice in the discussion about wider brake bands,

the Supercruiser has a 5.4 percent larger effective brake area per ton
than of the Scenicruiser model. Is that really what we are trying to
accomplish? Could that also be accomplished with the 96-inch bus?
Mr. KERRIGAN. Again, to get the larger drums we .needed a little

more height than we had on the 96-inch.
Senator BAYH. I notice in the attached sheet comparing the Super-

cruiser and the Scenicruiser one item of interest with respect to the
total road contact area of tires, or the footprint area in square inches.
If I read the chart correctly, it seems that in the narrower bus, the
96-inch bus, there are 800 square inches of road contact and in the
Supercruiser there is only 754.6. That would lead a layman to believe
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that there is not as much traction with the wider bus as with the
narrower bus. How would this be related to the safety area?
Mr. KERRIGAN. If I may, I would like to have our vice president

of engineering send you that in writing, explaining how the footprint
and the effective brake area per gross weight of vehicle would affect
it.
Senator BAYH. I would appreciate that very much.
(The information appears on p. 35.)
Senator BAYH. Could we have a breakdown for our record, please,

Mr. Kerrigan, of the number of miles that the 102-inch bus is driven
over various widths of highway? If you could give us that, it would
be helpful in giving us a better picture of the present situation.
Mr. KERRIGAN. Yes, sir, we will include that. (See p. 35.)
Senator BAYH. Compared, of course, with the number of miles that

the 96-inch bus is driven on wider versus narrower highways.
Mr. KERRIGAN. I don't think we can isolate the 96-inch fleet to just,

the Interstate Highway. They haxe exposures on both types of high-
ways. The 102-inch bus is just on the wider highway. Let me give you
the information I have which is available.

Senator BAYH. I think it would be helpful to us if we could get a
breakdown on the type and mileage of highways the wider buses
would have to use in order to reach the terminal. I recall that one
picture in the film we saw of the bus passing a truck, where the com-
mentator said there was no problem encountered. Fortunately, I was
not driving either one of those vehicles or that probably would not
have been the case. I wonder how many similar narrow and congested
access routes will the wide buses encounter when going to terminals?
I don't know if you have that kind of data or not.
Mr. KERRIGAN. No, we do not. Of course in the film we tried to be as

fair as we could in illustrating the situations. By leaving this in the
film you will recognize that we were trying to show you all the
extremes.
Senator BAYH. You did that.
Mr. Kerrigan, that is all for now. Thank you very much. If we

have additional questions, I hope we can ask them and if you can pro-
vide additional information it will be very helpful to us.
Mr. KERRIGAN. Thank you.
(An exchange of correspondence between Senator Boggs and Mr.

Kerrigan follows:)
DECEMBER 15, 1971.

MT. JAMES L. KERRIGAN,
President, Greyhound Lines, Inc.,
Phoenix, Ariz.:
DEAR MIL KERRIGAN: I was sorry to miss the hearing Monday and to hear your

very interesting testimony in support of H.R. 4354. I was very interested to see,
in the transcript, the discussion with various witnesses on the impact that a
102-inch bus would have on the cargo capacity of your fleet.
As a result of that discussion, I was particularly interested in testimony that

was given yesterday by Mr. John DeLorenzi on behalf of the American Automobile
Association. He said in part:
"Express shipments now total some 14 percent of Greyhound's transportation

revenues whereas five years ago they totaled only 10 percent. That approval of
a wider bus is important to the continue growth of this sector of the company's
business is best illustrated by the statement in the 1970 Annual Report of the
Greyhound Corporation:
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"'Our 102-inch-wide Supercruiser bus, with increased package-carrying ca-
pacity, began operating in additional areas of the nation under state authority.
It's now running in New York and California, the nation's two most populated
states, and in Canada. Authority to operate this safety-engineered vehicle on
federal interstate highways is being awaited.'
"The company itself chose to emphasize its 'package-carrying capacity' rather

than the passenger comfort factor."
In view of this statement, I would appreciate it very much if you would

comment in some detail as to the expected impact on your freight should H.N.
4354 pass.
When I receive your answer, I will have it included in the hearing record.
My thanks for you assistance in this matter.• With best wishes for the holiday season, I am

Sincerely,

•

•

J. CALEB BOGGS.

GREYHOUND LINES, INC.,
Phoenix, Ariz., December 21, 1971.

Hon. J. CALEB BOGGS,
U.S. Senate, Committee on Public Works, Washington, D.C.
DEAR SENATOR BOGGS : Thank you for your letter regarding my testimony

in support of H.R. 4854.
It is my opinion that the question of cargo-carrying or package-carrying

capacity of the 102-inch bus has been blown up all out of proportion. Mr.
DeLorenzi quoted an excerpt from The Greyhound Corporation 1970 annual
report correctly. In our 1969 annual report, it was also stated:
"Greyhound's 102-inch wide Supercruiser bus—safer, more comfortable, with

more spacious interior and seats and greater cargo-carrying capacity than any
other bus on the highway today—will be authorized to operate in 27 states
on passage by the U.S. Congress of necessary pending legislation."
This statement was merely part of the message carried in our annual re-

ports telling our stockholders about new or pending developments. Certainly
the message in the 1969 report stressed the "passenger comfort factor."
Package express revenue is very important to Greyhound. In fact, in 1970,

express revenue amounted to 14.5% of our total operating revenue. However,
the relative importance of passenger and express traffic is evident when we
consider that express revenue in 1970 was $62,136,000 and passenger revenue
was $325,537,000.
But our 102-inch wide bus was not designed for the purpose of handling in-

creased volumes of express; it was, as we have testified, designed for in-
creased passenger comfort.
The cargo compartments on our buses are used for the transportation not

only of package express, but also of passengers' baggage, mail, newspapers and
company supplies. The size of the compartments has varied from year to year
with the model of buses.
For example, the Scenicruiser Model 4501, made in 1954-1956, has 316 cubic

feet of space. Model MC-5A, made in 1965-1968, has 212 cubic feet; Model
PD-4107 made in 1966-1967, has 283 cubic feet; and Model MC-7, which is
currently our first-line bus, has 325 cubic feet of compartment space.
Even though our express traffic is important, it is only incidental to our

principal activity which is carrying passengers and our buses are designed
with this relationship in mind.

Actually, the increased baggage and express space on the 102-inch bus is
the result not so much of the added six inches of the compartments, as the
added height of the compartments, which is brought about by raising the pas-
senger compartment approximately 14 inches higher from the ground than
present buses. This enabled us to increase height of the compartments from
28 inches on Model MC-5A buses and 35 inches on MC-7 buses to a height of
54 inches in two-thirds of the compartments and 46 inches in one-third of the
compartments on Model MC-6.
As stated above, our Model MC-7 buses have 325 cubic feet of compartment

space. On practically all schedules this space is more than ample to bangle all
passengers' baggage, mail and express offered. Since we, in most instances, operate
frequent schedules, should an unusually large volume of express be presented
for transportation, that which could not be handled on the first schedule out is
put on the next schedule with very little delay. Certainly, any problem we might
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occasionally encounter in handling all express offered would not justify our
spending hundreds of thousands of dollars developing a wider bus.

Grey'hound's purpose in designing and engineering the 102-inch bus is to
provide our customers with a safer, more comfortable bus ride. We can only expect
to recover this additional investment if this improvement in customer service
attracts added passengers. The new bus has the same number of seats as the
Sicenicruiser we are presently operating. We could not begin to justify the
new bus in the basis of added package revenue. Very frankly, this is an honest
effort on the part of our industry to offer improved service.
Thank you for writing.

Sincerely,
JAMES L. KERRIGAN.

(Pursuant to Senator Bayh's request Mr. Kerrigan supplied the
following information:)
To clearly define the information requested, we have taken the liberty of re-

stating the questions. All statistical information submitted is for the year 1970,
which is the last complete calendar year available and is representative of our
experience for the operations involved. The questions are as follows:

1. What are the total number of accidents reported to the D.O.T. involving
the 102-inch bus?

Response
Six accidents were reported to D.O.T. in 1970.

2. What is the accident injury experience of the 102-inch bus versus the 96-inch
bus including the number of persons involved whether or not these persons
were in the bus or the other vehicle?

Response
In 1970 our 102-inch bus operated 3.100,000 miles and was involved in three

injury accidents, which produced two injuries on the bus (one minor and one
serious) or an average of 550,000 miles per injury. This involved a total of 97
persons including bus drivers on the bus and three other persons not in the bus.
Our 96-inch fleet average is 348,500 miles per injury. We were not able to

determine the number of accidents that produced this number of injuries or
evaluate their severity from our current records without reviewing each claim
file individually, a tabulation which would entail costly excessive manhours.
The difference in the two figures reflects in part the benefits our passenger

receives from many of the built-in safety features of the Model MC-6, 102-inch
bus; for example, passengers are above any collision impact area, and the
fact that our operation of the 102-inch bus is largely confined to those limited
access, divided highways where we are allowed to operate.

3. What is the general accident experience of the 96-inch bus versus the
102-inch bus?

Response
Greyhound began highway operation of the MC-6, 102-inch bus in July, 1967

and to date has operated in excess of 20,000,000 miles. The MC-6 bus current
accident frequency rate is 3.55 accidents per million miles traveled. The 96-
inch fleet accident rate during the comparable period of time was 5.13 accidents
per million miles traveled. Based on this information, it is apparent that there
is no adverse safety affect to the traveling public as a result of wider buses,
and in fact, the wider bus has proved to be safer and should continue to be so
with expanded authority to use them with an Interstate Highway System, the
safest highway system ever built.

4. Provide a breakdown on the type of highways presently used by the 102-inch
wide bus and lane width.

Response
Attached in Exhibit "A" are descriptions setting forth geographical areas

and highways presently being utilized for the operation of the 102-inch bus
and to our best knowledge, all routes used by us in the operation of this bus
have twelve foot lanes.

5. Why is it not possible to provide a comparable improved braking system
on our 96-inch bus that we have incorporated in the 102-inch bus?
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•

Response
The MC-6 (102-inch) bus because of its additional width has larger tires

(13.50 x 24.5) on the front and drive axles. The larger tires and wheels permit
the use of larger 161/2 x 6 inch brakes. The 96-inch bus has 141/2 x 5 inch brakes.
The table below lists the full comparison.

102-inch 96-inch

Front  163' x 6 14V2x5
Drive  16A x 10 141A x 8
Trailing  14M x 5 143' x 8

Without the larger brakes made possible by the added width, we cannot have
a comparable brake system.

a 6. What is the stopping distance of 102-inch and 96-inch buses?

Response
Available data indicates the approximate stopping distance required to stop

a 96-inch bus from 60 m.p.h. is 200 feet. The distance required by the 102-inch
bus is 190 feet. The improvement is the result of an increase in the total effective
brake drum area, 2,116 square inches in the 102-inch bus versus 1,909 square
Inches in the 96-inch bus, which produces a better ratio of effective brake drum
area per ton of gross vehicle weight (100.6 for the Supercruiser versus 94.45
for the Scenicruiser).

7. What is the center of gravity location of the 102-inch bus versus the 96-inch
bus and why the difference?

Response
The 96-inch bus is 129 inches high which places the center of gravity at 49.5

inches from the ground or 38.3 percent of height.
The 102-inch bus is 144 inches high which places the center of gravity at 55

inches from the ground or 38.1 per cent of height.

8. The 96-inch bus has 800 square-inch of tire footprint area and the 102-inch
Supercruiser has 754.6 square-inch tire footprint area. What is the relationship
of footprint area to traction and improved safety performance?

Response
The difference in total square-inch of tire footprint area is due to the number

of wheels involved between the Supercruiser and Scenicruiser. The Supercruiser
has 8 wheels (tires) versus the Scenicruiser with 10 wheels ( tires). As a result
of the additional width of the 102-inch wide bus, we were able to achieve better
distribution of weight which eliminated the need for four wheels on the trail-
ing axle of the Supercruiser which has only two wheels on the trailing axle.
However, the key to improve traction performance is in the improved braking
achieved as discussed in responses 5 and 6 above.

EXHIBIT "A"

GREYHOUND LINES—EAST •

The following is a description of the routes utilized in connection with the
operation of MC-6 Buses (102" wide).

New York City-Chicago (1967-68)
From New York City via the Lincoln Tunnel and N.J. State Route 3 to inter-

change 16 of the New Jersey Turnpike, thence to interchange 6, thence over
Pennsylvania, Ohio, and Indiana Turnpikes to Ill. State line, thence via 1-90 (Chi-
cago Skyway and Dan Ryan Expressway) to Chicago and return over same route.

New York City-Chicago via New Jersey, Pennsylvania, Ohio and Indiana Turn-
pikes (1969 to date)

New York City access route—From New York City via the Lincoln Tunnel and
N.J. State Route 3 to Interchange 16 of the New Jersey Turnpike.
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Philadelphia access route—From Interchange 4 of the New Jersey Turnpike
via New Jersey Highway 73 to New Jersey Highway 38, thence via New Jersey
Highway 38 to US 30, thence via US 30 to Philadelphia. From Philadelphia via
1-76 (a) (Schuylkill Expressway) to the Pennsylvania Turnpike. Willow Grove
access route—From Pennsylvania Turnpike at Willow Grove Interchange #27
via US 611 to Willow Grove and return over same route.
King of Prussia access route—From King of Prussia Interchange #24 via

1-76 (a) to US 202 and thence via US 202 to King of Prussia shopping center.
Harrisburg access route—From Highspire Interchange #19 via 1-283 (a) to

1-83 (a), and thence via 1-83 (a) to Harrisburg. From Harrisburg via 1-83 (a)
to US 11, and thence via US 11 to US 15, to Gettysburg Interchange #17 of the
Pennsylvania Turnpike. Also from Harrisburg via 1-83 (a) to US 11, and thence
via US 11 to Carlisle and return from Carlisle via US 11 to the Carlisle Inter-
change #16 of the Pennsylvania Turnpike.
Breezewood Access route—Via Pennsylvania Turnpike Interchange #12 access

route to US 30 and thence via US 30 to Breezewood and return over same route.
Pittsburgh access route—From Pittsburgh Interchange #6 of the Pennsylvania

Turnpike via 1-75 (a) to Pittsburgh. Also from Irwin Interchange #7 of the
Pennsylvania Turnpike via US 30 to US 19, approximately 3 miles south of Wex-
ford, and thence via US 19 to Perry Highway Interchange #3 of the Pennsyl-
vania Turnpike.
Cleveland access route—From Brecksville Interchange of the Ohio Turnpike

via US 21 to Cleveland. Also from Brecksville Interchange via US 21 to Miller
Road in Brecksville, thence via Miller Road to 1-77 (b), and thence via 1-77 to
Rockside Road in Independence, thence via Rockside Road to US 21, thence via
US 21 to Cleveland. From Cleveland via 1-71 (b) to the Strongsville Interchange
of the Ohio Turnpike.
Chicago access route—From the Indiana Turnpike at the Indiana/Illinois

state line and Chicago city limits via Chicago Skyway and Dan Ryan Express-
way into downtown Chicago.

Philadelphia-Scranton via Pennsylvania Turnpike
Philadelphia access route—From Philadelphia via 1-76 (a) (Schuylkill Ex-

pressway) to the King of Prussia Interchange #24 of the Pennsylvania
Turnpike.
Wilkes-Barre access route—From Pennsylvania Turnpike Interchange #36

via Pennsylvania Highway 115 to Wilkes-Barre, and then return from Wilkes-
Barre via Pennsylvania Highway 115 to 1-81 (a) and thence via 1-81 (a) to
Scranton.

Washington-Annapolis
From Washington via US 50 to Annapolis. Also from Washington via Mary-

land Highway 214 to Maryland Highway 2 and thence via Maryland Highway 2
to Annapolis. Also from Washington via US 50 to Maryland Highway 3, thence
via Maryland Highway 3 to Maryland Highway 450, thence via Maryland High-
way 450 to Annapolis.

Detroit-Metro Airport
From Detroit via Business Route 1-696 (c) John C. Lodge Expressway to

1-94 (c) thence via 1-94 (c) Edsel-Ford Expressway to Detroit Metro Airport,

New York City-Buffalo via New York Thruway
New York City access route—From New York City via Lincoln Tunnel and

N.J. State Route #3 to Interchange #17 of the New Jersey Turnpike and thence
via New Jersey Turnpike to Interchange #18, thence via US 46 to New Jersey
Highway 17, thence via New Jersey Highway 17 and New York Highway 17 to
Suffern Interchange #15 of the New York Thruway.
Albany access route—From Albany downtown Interchange 23 of the New

York Thruway via 1-781 (d) to downtown Albany and return over the same
route.

Schnectady access route—From Schenectady east Interchange #25 of the
New York Thruway via 1-890 (d) to Schenectady. From Schenectady via New
York Highway 5S to Schenectady west Interchange #26 of the New York
Thruway.

Fultonville access route—From Fultonville Interchange #28 of the New York
Thruway via the Interchange access road to the agency which is located immedi-
ately next to the interchange on New York Highway 30A.
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Utica access route—From Utica Interchange #31 of the New York Thruway
via New York Highway 8 to downtown Utica.
Syracuse access route—From Syracuse north Interchange #36 via 1-81 (d)

to Syracuse. From Syracuse via 1-690 (d) to Syracuse west Interchange #39.
Rochester access routes—From Interchange 45 of the New York Thruway via

New York Highway 96 and 1-490 (d) to Rochester. From Rochester via 1-490
(d) to Interchange #47 of the New York Thruway.

Buffalo access routes—From Interchange #51 of the New York Thruway via
New York Highway 33 Kinsington Expressway to Buffalo.

Atlanta-Miami
From Atlanta to Macon via US 41 or US 23. From Macon via US 23 to•

• Jacksonville. Also from Macon via US Highway 129 to Georgia Highway 32
and thence via Georgia Highway 32 to US Highway 23 and thence via US
Highway 23 to Jacksonville. Also from Macon via US Highway 129 to Geor-
gia Highway 32, thence via Georgia Highway 32 to Georgia Highway 158,
thence via Georgia Highway 158 to US 82, thence via 82 to US Highway 23,
thence via US Highway 23 to Jacksonville. From Jacksonville to Miami via
US Highway 1. As an alternate route from Fort Pierce via Florida Highway
70 to the Sunshine Parkway, thence via the Sunshine Parkway. to Florida
Highway 838, thence via Florida Highway via 135th Street to 1-95 (e) and
thence via 1-95 (e) to Miami. Also as an alternate route between Jackson-
ville and Daytona Beach via I-95-(e) and US 1.

References
(a) Operation permitted by prior law permitting operation of 102" buses

to approval by Pa. PUC.
(b) Operation of 102" buses permitted by statute in contiguous communities.
(c) Operation of 102" buses permitted within 25 miles of Detroit metropolitan

area.
(d) Operation of 102" buses permitted under annual permit issuance.
(e) Operation of 102" buses permitted in 1969 by special permit issued by

State of Florida.

•

GREYHOUND LINES-WEST

The following is a description of the routes utilized in connection with the
operation of MC-6 buses (102" wide).

1968
San Francisco, Cal.—Reno, Nev. via U.S. Highway 40 and interstate 80.

1969
None.

January thru May 1970
San Diego, Calif.—San Ysidro, Calif. Via US 101.
Fargo, N.D.—Winnipeg, Can. via US 81, ND 5 and Manitoba 75.
San Francisco, Calif.—Novato, Calif. via US 101.

June thru November 19, 1970
San Diego, Calif.—San Ysidro, Calif. via US 101.
Fargo, N.D.—Winnipeg, Can. via US 81, ND 5 and Manitoba 75.
San Francisco, Calif.—Novato, Calif. via US 101.
San Francisco, Calif.—San Jose, Calif. via US 101.

November 20, 1970 to Date
San Francisco, Calif.—Los Angeles, Calif. via US 101.
Fargo, N.D.—Winnipeg. Can. via US 81. ND 5 and Manitoba 75.

GREYHOUND LINES OF CANADA

The following is a description of the routes utilized in connection with the
operation of MC-6 buses (102" wide).

1969
Sudbury, Ont.—Calgary, Alta. via Trans-Canada Highways 17 and 1.
Calgary, Alta.—Vancouver, B.C. via Trans-Canada Highway 1.
Edmondton, Alta.—Calgary, Alta, via Alta. Highway 2.
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1970
Sudbury, Ont.—Calgary, Alta. via Trans-Canada Highways 17 and 1.
Calgary, Alta.—Vancouver, B.C. via Trans-Canada Highway 1.
Edmonton, Alta.—Calgary, Alta. via Alta. Highway 2.

1971
Sudbury, Ont.—Calgary, Alta, via Trans-Canada Highways 17 and 1.
Calgary, Alta.—Vancouver, B.C. via Trans-Canada Highway 1.
Edmonton, Alta.—Calgary, Alta. via Alta. Highway 2.
Toronto, Ont.—Detroit, Mich. via Ontario Highways 2 and 98, MacKenzie—

Cartier Freeway, and Detroit-Windsor Tunnel.

Senator BAYH. The next witness is Mr. Robert F. Thompson, presi-
dent of the Vermont Transit Co., Inc., Burlington, Vt.

STATEMENT OF ROBERT F. THOMPSON, PRESIDENT, VERMONT
TRANSIT CO., INC.

Mr. THOMPSON. Mr. Chairman and members of the subcommittee.
My name is Robert F. Thompson and my business address is 135 St.
Paul Street, Burlington, Vt. 05401. I am president of Vermont Transit
Co., Inc., and have held that position for 24 years. For the past 40
years I have been involved in the transportation of passengers by
bus in Vermont and northern New England.
My appearance today is on behalf of Vermont Transit and the

National Association of Motor Bus Owners. Vermont Transit's oper-
ations cover most of Vermont, much of New Hampshire, and portions
of Massachusetts, Maine, and New York. In cooperation with con-
necting carriers, we provide through coach service without change of
coach to Montreal and Scherbrooke, Canada, and from points in Ver-
mont to major cities in southern New England and to New York City.
An associated company, Burlington Rapid Transit Co. provides local
bus service in Burlington, Vt., and vicinity.
Vermont Transit is a medium-sized, independent, privately owned

and unsubsidized bus line. None of its stock is owned by any other bus
line or corporation, nor is its stock traded on any exchange or over
the counter. Ours is a small enterprise with a proud history of public
service and a continuing desire and determination to give our customers
the most convenient and comfortable bus service that it is possible to
provide.
We have 212 employees; operate 52 intercity buses and five station

wagons; and had gross operating revenues of $4,080,531 in 1970. Ver-
mont Transit provides the only public passenger transportation serv-
ice to a very substantial majority of the cities and towns along its
routes. There is no rail passenger train service in Vermont, New
Hampshire, or Maine. Only a few cities are served by air and, except
at Burlington, schedules are infrequent. /
Although Vermont Transit's service is essential in Vermont and its

neighboring States, our future depends largely on our ability to com-
pete with the private automobile. We can compete effectively on the
basis of cost and our travel time disadvantage is not too great. How-
ever, we are seriously handicapped by our inability to offer prospec-
tive passengers a measure of comfort comparable to that of the private
automobile. Even the Volkswagen has front seats which are 21/2 inches
wider-19l/2 inches—than our bus seats-17 inches.

•
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Tntercity bus operators have been competing with the private auto-
mobile for many years and, as the congestion on highways will show,
it has been a losing battle. Although Vermont Transit and most other
intercity bus companies have earned modest profits over the years,
steadily rising costs are becoming progressively harder to absorb or
to pass along to the traveling public.
If the service of small- and medium-sized intercity bus operators are

essential—and they are in the rural areas we serve—the way to pre-
serve them is.to increase average ridership by two or three passengers
per bus mile. This means that passengers must be offered a more corn-.
fortable ride. An increase of 11/2 inches in the width of a seat may
seem negligible, but it is vitally important to the future of the inter-
city bus industry.
I do hope, Senator ,Bayh, before you leave the room you will take

the opportunity to sit in the 17-inch-seat and in the large 102-inch
bus seats that are on display here. If you don't believe there is a
difference—undoubtedly you have tried five abreast coach seating in an
airliner as against six abreast. I had the occasion to fly to the coast,
about 2 months ago. I went out in six abreast coach seating and re-
turned in five. I can vouch for the fact that there is a real difference in
comfort.

Attached to my statement are excerpts from a study made by Amer-
ican Seating Co. in 1968 on the trend toward installing wider seats
in theaters, stadiums, and other public places. As shown in that study,
Americans have been growing taller, with a corresponding increase in.
breadth. For example, frorj'1935 to 1957 the average height of stu-
dents entering Amherst College and Yale University increased three-
fourths of an indh and their 'average weight 'by 18 pounds. Because of 

ithis physiological trend, the 17-inch seat n public places and convey-
ances has 'been rendered obsolete. For example:
Seats at Robert Kennedy Memorial Stadium are 181/2 inches wide.

Those at National 'Theater are 18 inches wide. 1971 Ford Mustang
seats measure 22 inches at their widest point. 'Coach seats on the Am-
trak Penn Central Metroliner are 183/4 inches wide.
Passenger seats on intercity buses are only 17 inches wide, and can-

not be made wider in a 96-inch-wide bus.
(The attachment to Mr. Thompson's statement appears on p. 40.)
In recent years intercity rail passenger train service has been sharply

curtailed. The number of intercity passenger miles of class I railroads
declined from 17.5 billion in 1959 to 6.2 billion in 1970, a decrease of
'almost two-thirds. Almost three times 'as many bus passenger miles, or
17.3 billion, were performed in 1970 by class I motor carriers. The
intercity bus industry today serves 40,000 communities and provides
the only scheduled passenger transportation service for most of them.
Buses provide the only economically feasible service for millions

of low-income people, a service preferred by many for relatively short
distances, and a service generally preferred by persons traveling in a
group. Each bus which is filled means 20 to 25 fewer automobiles on.
highways whidh are becoming progressively more congested. Unfor-
tunately, the inherent economic and service advantages of bus trans-
portation cannot be fully realized until passengers are provided greater
comfort than is now possible under the 96-inch limitation on maximum
width.



40

Airline coadh seats in six-across seating are about 17 inches wide,
the same width of the seats on a 96-inch-wide bus. The difference, of
course, is that the average bus passenger must remain seated for a
much longer time than the traveler by air. Also,since airline passengers
are able to leave their seats for short periods of time, they are less
likely to become fatigued.
The importance of several additional inches in width is shown by

the advertising of airlines and the efforts of some air carriers to
require the imposition of a surcharge for coach seats 21/2 inches wider
than the conventional six-across seats. United Airlines, for example,
widely advertises its five-across coach seating which provides a seat
cushion width of 19.3 inches as opposed to the conventional 16.8 inches.
TWA and several other airlines have urged the Civil Aeronautics
Board to require a fare differential for the wider coach seating offered
by United on some of its flights.'
An additional inch or inch and a half in the width of bus seats

may seem unimportant but this additional space would do much to
insure the continuance of essential intercity bus service in northern
New England and in many other parts of the United States.
I appreciate this opportunity to appear in support of H.R. 4354

and I will be happy to try to answer any questions you may have.
Thank you.
(The attachment to Mr. Thompson's statement referred to on p. 39

follows:)

SOME CONSIDERATIONS ABOUT SEATING: EXCERPTS FROM A STUDY MADE BY THE
AMERICAN SEATING CO., GRAND RAPIDS, MICH.

There is considerable evidence to confirm the fact that people are demanding
more sitting room for whatever seating requirements they have. It is particu-
larly notable when considering auditorium and stadium chairs that the trend
is towards wider more comfortable seats. The 17" and 18" seat that was used
20 or 25 years ago is obsolete and even the 19" seat is found only occasionally
and then usually only because space requirement dictates the use of a few of
these narrow sizes. Most auditoriums are concentrating on 20", 21" and 22"
seats to give the public what is demanded. Obviously in an auditorium increasing
the width of the seat decreases the capacity for a given area but the objections
to narrow seats has been sufficient to overcome objections to the extra space
required.
The reasons for the increased width of seats are, first, people are getting

bigger and their bodies take up more space and, secondly, people are demanding
more comfortable seating; the width of the seat is a major contributor to the
comfort that can be built into the seat.

Considerable data has been collected and serves to prove the fact that both
children and adults are getting bigger. In a pamphlet published by the United
States Department of Agriculture entitled, "Heights and Weights of Adults in
the United States", Home Economics Research Report #10, measurements have
been tabulated of a number of groups showing this increase over the years. One
of the interesting charts in this book shows the increase in height and weight
of students entering Amherst and Yale Universities for many years. Throughout
this research report many records prove the increase in weight which is, of
course, a big factor in the comfort of the person seated. I have shown a chart
of this collected data to accompany this report. One of the interesting figures
shown is that in 20 years—from 1935 to 1957 the average student increased
3/4" in height and about 18 pounds in weight.

Another interesting publication bearing on this subject is "Weight, Height and
Selected Body Dimensions of Adults in the United States-1960-1962. This is
a publication by the Public Health Service No. 1000—Series 11—No. 8. In this

Domestic Passenger Fare Investigation—Phase 6A—Seating Configuration, C.A.B.
Docket No. 21866-6A.
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study a nationwide probability sample of 7,710 persons in the 18 to 79 age bracket
was selected, and a vast amount of anthropometric data was tabulated. Interest-
ingly enough they show seat breadth for men averaging 14" and a seat breadth
for women averaging 14.4". This is one of the few body measurements in which
women exceed men. Also they go on to point out that the increase in size to the
middle age maximum is slightly greater in women than for men. However, seat-
ing cannot be designed for averages and to use average dimensions is mislead-
ing when considering adequate seat width.
In this same publication they show that to the 95 percentile men measure 16"

in seat breadth and to the 99 percentile 17.4". For women in the same range-
95 percentile 17.6" and the 99 percentile 19". The man reaches maximum seat
breadth in the ages 25 to 34 whereas the woman attains this width somewhat
later in life in the age brackets of 45 to 54. Since the usual seat in an inter-city
bus measures approximately 34" between the two arms, it can readily be seen
that two women in the upper ranges of these dimensions would be squeezed in
quite tightly in such a seat. For example, to accommodate larger women the seat
just does not have enough breadth to even give them minimal sitting space.
This publication from the U.S. Department of Health, Education & Welfare on
page 21 makes an interesting observation and I quote it in the next paragraph
as it appears there.
"Changes in body size have been taking place throughout the course of human

evolution, but various studies, some of which are cited here, indicate that these
changes may have been sufficiently accelerated in very recent times to cause
significant differences in anthropometric surveys made only a few years apart.
An indication of this trend is afforded by a comparison of Army inductees meas-
ured at three different times over the past 40 years. Inductees during World
War II were 0.67 inches taller and 10.7 pounds heavier than the inductees of
World War I. Inductees measured during 1957-58 were 0.50 inches taller and
over 7 pounds heavier than the World War II inductees, thus making a total in-
crease from 1917-18 to 1957-58 of about 1.2 inches and 19 pounds.
"The same trend toward increased body size is also suggested in civilian

studies. In two successive generations of Harvard students from the same
families, the sons were 1.3 inches taller and 10 pounds heavier than their fathers
were at the same age. A more recent study suggests that the average height of
college students is continuing to increase."
Obviously from the statistics we can conclude that bus seats allow an inade-

quate width for many persons today and it is reasonable to believe that the
changes that have been recorded in body dimensions and the increases shown
will continue. If we think in terms of the future the tight conditions existing
today will become even more serious as time goes on.
For comfort it is not adequate just to provide a minimal sitting breadth. A

person cannot be comfortable when restricted from movement. For long periods
of sitting such as is the ease in inter-city bus travel there should be opportunity
for freedom of movement without the necessity for standing which, of course,
in itself would be hazardous.
We have been considering a seat breadth primarily, but another factor is

shoulder width. In a bus seat installation the seats are placed close to the wall
in order to give sufficient aisle space. The person seated at the wall side of the
bus quite often has interference at the shoulder level and lacks freedom of move-
ment of the upper torso, when both seats are occupied, because the shoulder of
the person seated next to him severely confines him.
One of the important factors in seating fatigue is time. If we compare the

relatively short time that a person sits in the theatre, perhaps an hour and a
half or two, with the longer time that he is likely to sit in a bus, sometimes as
much as six or eight hours, it becomes evident that unless the bus seat is com-
fortable, sitting fatigue is a serious factor. If the seat is so confining that there
is no chance to shift a little in the seat to change the pressure on the sensitive
popliteal area and the buttocks, then fatigue sets in quite rapidly. A wider cush-
ion whether it is flexible foam or foam supported on springs, can be designed
to give a much more comfortable cradling effect than a narrower cushion. It
might be interesting to remember that the airlines have recently been subject
to criticism because of the relatively narrow seats that are provided in the tour-
ist section of the cabin. The first class passengers get a very comfortable wide
seat, 24 inches sometimes. Railroad seating too provides much wider seating
per passenger than bus seating. In the case of the bus seat the vehicle size and
the aisle width determine the sitting space so restrictively that some increase

71-954 0 - 72 - 4
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in the vehicle width is a real necessity before major improvements in sitting
comfort can be made.

All the available data seems to corroborate the fact that people are getting
larger and need more sitting space and that this trend will continue. The seat
width that might have been adequate for the ancient knight whose stature was
that of the boy of today is inadequate for a large percentage of the bus trav-
elers of 1968 and will be more inadequate in the years ahead.

B. W. HENRIKSON,
Vice President, Research and Development.
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Senator BAYH. Thank you very much, Mr. Thompson.
You pointed out that the No. 1 challenge which confronts a com-

pany such as yours is to compete with the passenger car. I just wonder
whether the width of seat and comfort are the compelling reasons to
use a car rather than a bus, or whether it is mainly convenience?
Mr. THOMPSON. Well, there are various factors, Senator Bayh. Obvi-

ously, convenience is one factor. That is particularly true in the very
short haul market for distances up to 15 or 20 miles, for shopping, for
a doctor's appointment, and whatnot. That is why, very frankly, I
think the local and suburban and short-haul business has been so hard
hit nationwide.
In the case of our small operation, the backbone of our business

years ago consisted of hauls of 1 to 15 miles. As a matter of fact, I can
remember when our average length of ride on an intercity operation
was 15 miles. It consisted of people going into town to shop or to go
to doctors' appointments. Since World War II that business is gone.
We know we have lost it. We could run every 5 minutes and we still
would not carry enough passengers to support it. Fortunately what
has taken place in the meanwhile is that we have become a much more

•
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effective competitor of the automobile, and to an extent the airlines
for people who are traveling 150, 200, 250 miles, perhaps up to 300
miles. There are any number of cases of that. Our passenger traffic, for
example, between Burlington, Vt., and Boston, Mass., has measurably
increased since we have been able to offer passengers the comfort of
an air-conditioned bus, a restroom equipped bus, and, due to the inter-
state systein, the ability to read a newspaper while you travel, which
was never true before. The one thing that we keep hearing, however,
over and over and over again is, "Your darn seats are too crowded."
This is particularly true from the business traveler who wants com-
fort, who is used to it because he travels by air a good bit of the time,
or else he drives his own car. We can make a dent in this market if
we are given the tool of an additional inch or inch and a half in seat

• width.
Senator BAYH. Does your company operate 102-inch buses flow?
Mr. THOMPSON. No, sir.
Senator BAYH. You are confined to the 96-inch buses. I was won-

dering—I might ask Mr. Kerrigan and Mr. Reece or their representa-
tives—if you could provide for the record any benefit of efforts made
by Trailways and Greyhound to relate the size of the bus to the
width of the highway. I would appreciate that. I don't know if that
is possible, with schedules commingled with interstate routes and ac-
cess to terminals.
Have you given any thought to the safety factor, Mr. Thompson?
Mr. THOMPSON. Yes, sir. I was delighted to hear you open this

hearing with the statement that the committee was going to give great
consideration to the safety factor. I can assure you that I would
not be here today if I were not personally convinced that the 102-inch
bus not only will not be unsafe, but will be safer than the 96-inch
bus. Now our company has not operated these and I can't speak from
personal experience, but I have watched and kept in close contact with
the experience of others. When I started in this business years ago we
operated 96-inch buses, in 1931 we operated 96-inch-wide buses on
18-foot roads, 9-foot traffic lanes, with safety. The highways have
improved, the buses have improved over the years. I have no doubt
that you can operate 102-inch buses safely on modern highways. No-
body is suggesting that we are going to operate these on little narrow
backhill roads any more than we operate 96-inch buses on that type
of highway.
Senator BAYH. Of your 52 intercity buses, are they all 96-inch?
Mr. THOMPSON. Yes. The only thing in addition to that are the five

station wagons we operate on feeder routes.
Senator BAYH. IS it fair to assume that a company of your size

probably could not afford the luxury of different width buses to
meet different width highways? I am trying to learn whether in your
part of the country in particular, there are a number of scenic roads,
the topography is such that the roads often are not straight, and the
scenery is beautiful—I have seen that from first-hand experience—
if you should adopt the 102-inch bus, all of your buses will probably
have to be 102-inch, will they not?
Mr. THOMPSON. Not necessarily.
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Senator BAYH. Remember, if you are going to compete with the pas-senger car and the complaint, as you said, is that your seats are toonarrow, would you not have to use the larger bus?
Mr. THOMPSON. I am aware of that, sir. I also am aware of the factfrom long experience that interchangeability of equipment is ahighly desirable objective. But today, to use your words, we afford theluxury of some buses which are 40 feet in length and others which are35 feet in length. I don't believe that we would ever eliminate 96-inch

buses entirely from our operation.
These station wagons that I mentioned, we are probably uniqueamong most intercity bus lines in operating them, but we are doing itto provide a measure of public service to a community which has noother public passenger transportation. Frankly, we are doing it at aloss.
Senator BAYH. What percentage of your miles traveled is on inter-state and what percentage is on noninterstate?
Mr. THOMPSON. I haven't had occasion to compute that exactly. Iwill be happy to submit an exact figure. I would estimate about 50 per-

cent of our total operated mileage is on the State highway system.That is not 50 percent of our route mileage. But where the interstatehas been completed, our service is much more frequent.
Senator BAYH. Thank you very much, Mr. Thompson. If you could(rive us some additional information specifically about the relativepercentage of your routes that are interstate and otherwise I wouldappreciate that.
Mr. THOMPSON. I will be happy to submit that for the record, Mr.

Chairman.
Thank you.
(Mr. Thompson subsequently supplied the following information:)
While we do not regularly keep a breakdown of the mileage which we operateon the Interstate System as against other roads, I have had a special checkmade and find that on the basis of our October 12, 1971 timetable which was ineffect at the time of the hearing, 39.27% of our scheduled first section mileagewas on the Interstate System, 9.28% was on comparable super highways and51.54% was on other roads.
I believe that on a year round basis the percentage of miles operated on theInterstate System and comparable highways would be higher since (1) much 

Aof our charter operations (which are not reflected in the above figures) are overthe Interstate System and comparable super highways, (2) throughout the yearwe operate more extra sections on trips which are routed via the Interstateand comparable super highways, and (3) during the summer months we scheduleadditional service, much of which is via such highways.
Senator BAYII. Our next witness is Mr. W. J. Bierwagen, director

of public affairs, Amalgamated Transit Union, and he is accompanied
by Mr. Ellis Franklin, chairman of the National Council of Greyhound
Divisions.

STATEMENT OF W. J. BIERWAGEN, DIRECTOR, PUBLIC AFFAIRS,
AMALGAMATED TRANSIT UNION; ACCOMPANIED BY ELLIS B.
FRANKLIN, CHAIRMAN, NATIONAL COUNCIL OF GREYHOUND
DIVISIONS

Mr. BIERWAGEN. My name is Walter J. Bierwagen, with offices at
5025 Wisconsin Avenue NW., Washington, D.C. I am a mem-
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ber of the general executive board, and serve as director of public
affairs of the Amalgamated Transit Union, AFL-CIO. My appearance
here is on behalf of the 130,000 members of the Amalgamated Transit
Union which is under the direction of International President John
M. Elliott, and I am also here under his direction.
The Amalgamated Transit Union is the dominant union in the local

transit and over-the-road bus industries. This union, through its
various local divisions and councils, represents, for collective bargain-
ing purposes, every Greyhound busdriver in the United States and
Canada; a substantial number of Trailways drivers, and the operating
employees of scores of other over-the-road systems. In addition, we
represent over 105,000 members engaged in the local transit industry,
most of which, as you know, is bus.
Appearing with me today is Ellis B. Franklin, the principal officer

of the National Council of Greyhound Divisions. The council is made
up of all of our Greyhound local divisions operating east of the
Rockies. Mr. Franklin will also present a statement to the committee
in support of H.R. 4354.
The Amalgamated Transit Union supports the request of our indus-

try employers for legislation permitting the use of 102-inch wide buses
on the Interstate System, where allowed by the individual States. For
many years, members of the ATU have been operating 102-inch wide
buses in many of the principal cities throughout the country. There
have been no reports coming to our office indicating that our members
have difficulty with these wider buses or that the buses present a hazard
to the riding or driving public.
Further, many of our members employed by the over-the-road car-

riers have been driving 102-inch buses over certain parts of the Inter-
state System for some time now, also with no adverse effect and with-
out a greater incidence of accidents, so far as we know. Mr. Franklin
will speak to that in his statement, since that falls more directly into
his field of expertise and competency.
We read carefully the industry position paper, and other earlier

statements regarding the use of 102-inch buses. Without attempting to
embrace their supportive statements and documentation as our own,
suffice it to say the Amalgamated Transit Union fully supports the
position of our industry employers on the issue of permitting the use
of 102-inch-wide buses.
In order to accomplish this objective, we respectfully urge the com-

mittee to report favorably on H.R. 4354 and to seek and support is
enactment into law.
Mr. Chairman, in closing, we wish to thank the committee for per-

mitting us to thus express our views on this legislation. We appreciate
it.

Senator BAYIL Mr. Franklin, you may proceed with your statement.

STATEMENT OF ELLIS B. FRANKLIN

Mr. FRANKLIN. Thank you, Mr. Chairman.
My name is Ellis B. Franklin. I serve as chairman of the National

Council of Greyhound Divisions of the Amalgamated Transit Union,
AFL-CIO. My address is 1 Public Square Building, Cleveland, Ohio
44113.
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The National Council which I have the honor to represent is com-
posed of local divisions whose members are employed by the Grey-
hound Corp. as drivers and other employees. Over 14,000 of such em-
ployees are represented by the council.
For purposes of better identification, the Amalgamated Transit

Unions relation with the Greyhound Corp. are divided into three areas,
western Greyhound, eastern Greyhound, and Canada. The National
Council of Greyhound Divisions is composed of all of the local unions
operating as Greyhound-East and part of Greyhound-West; in gen-
eral terms those operating east of the Rockies and south of the Cana-
dian border.
I appear here on behalf of the 14,000 operating employees of Grey-

hound represented by the national council to express our support of
H.R. 4354. We want the committee to know that we fully subscribe to
the position enunciated by Mr. Bierwagen on behalf of our parent
organization, the Amalgamated Transit Union.
We support the employers within our industry and their request

that legislation be enacted permitting the use of the 102-inch-wide bus
on the Interstate Highway System in those States which will permit
such use.
For the past 2 or 3 years our members have been operating these

wider buses successfully in several areas throughout the country. As
chairman of the national council, it is incumbent upon me to be knowl-
edgeable of the many serious problems that face our members in their
day-to-day operation. I can assure you that during that period of time
nothing has come to my attention that would reflect adversely upon the
use of the 102-inch bus.
As a matter of fact, in my inquiry into this matter in preparation

for this appearance before the committee I was unable to learn of even
a single accident that may have taken place involving these buses.
This is not to say that such a thing might not have happened, but if
it did it was not significant enough to be brought to the attention of
the council or to my attention.
In addition, I have personally driven one of these 102-inch buses and
I find it to be a very safe bus to operate. It is our belief that the wider
bus will provide additional comfort and safety to the passengers. We
believe this will make the bus service more attractive to more passen-
gers and be more likely to retain those we now have.
To the degree that this minimizes use of private auto transporta-

tion it would to that degree reduce the incidence of accidents, thereby
improving safety for those using the highways. It would reduce air
pollution, thereby improving our environment.
As employees, as drivers, we have no evidence at hand, and none has

been brought to our attention that would reflect adversely upon the
use of these wider buses. We believe that we will continue to be able
to safely drive these wider buses as we have all other vehicles in service
by our over-the-road carrier employers.
We fully support our employers in their request for legislation to

permit the use of the 102-inch-wide bus over all the Interstate High-
way System. We respectfully urge you, therefore, to report favorably
H.R. 4354 and to support efforts for its enactment by the Congress
of the United States.
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We wish to thank you for granting us this opportunity to appear
before you to express our views in support of this legislation.
Thank you.
Senator BATH. Thank you, gentlemen.
Mr. Franklin, you mentioned you conducted an inquiry. What kind

of inquiry did you conduct to get the opinion of the bus drivers?
Mr. FRANKLIN. We meet with our presidents, who are representa-

tives of over 42 States, on any type of safety factors, new buses or
anything else, rerouting, we meet once every 2 or 3 months and we

• have 23 representatives in the United States and one in Canada. We
• have a discussion of anything that contains or surrounds safety of

new equipment, buses, or any problems we might be having. There has
been no report of any safety factor concerning the 102-inch bus.

• Senator BATH. We have been talking about the fact that this bill
would necessitate access by buses to the Interstate System to and from
terminals. I suppose several of your drivers have driven the 102-inch
bus on the narrower highways.
Mr. FRANKLIN. I assume that some of them have, yes not that I

represent but of the parent organizations of the city buses. I only
represent Greyhound.
Senator BATH. The use by Greyhound of the 102-inch bus is not

confined to the Interstate System, is it?
Mr. FRANKLIN. Not entirely, no. They have connecting highways.

For example, the one I drove I had to drive on some city streets to
get down to Interstate 71.

Senator BATH. Mr. Kerrigan, didn't I understand that both Grey-
hound and Trailways use the larger buses to some extent now on
Federal-aid roads outside of the Interstate System, at this time?
Is that not accurate? •
Mr. KERRIGAN. Yes, sir; where it is lawful to operate today. For

example, it would be lawful to operate the 102-inch bus in Con-
necticut by law on all highways.

Senator BATH. Have you had any complaints from your drivers
about the safety factors? Are the drivers' concerned about pulling
6 more inches of bus in day-to-day traffic?
Mr. FRANKLIN. We have had no complaints whatsoever about the

bus. In fact, any comments we have received have been favorable be-
cause of the extra equipment, I guess you would say, in the bus. For
example, it has a tilt steering wheel, it has a more comfortable seat.
The visibility is basically no different—I am talking about the rear
view mirrors—basically no different than it is on the 96-inch buses.
All of the comments we have, have been favorable.
Senator BATH. How about your ability to stop and turn?
Mr. FRANKLIN. On the turning I saw no difference in the 96 when

I drove it. The stopping—and I am not an engineer—but I was com-
menting to Mr. Bierwagen before we came to the hearing, and I am
a driver, I drove 10 years. I don't drive now as I am on a full-time
union job, but I have never driven a bus in my experience that had
the stopping ability that this bus has.

Senator BATH. Have any of the drivers expressed any concern about
operating the wider bus in tunnels because of possble hazard?
Mr. FRANKLIN. I have never heard of any objections to the use of

the bus because I assumed that all of the routes with tunnels, if there
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are any, and I am not familiar with this, would be checked out before
the bus would be authorized by Greyhound to travel a certain route.

Senator BAYH. Thank you, gentlemen. I appreciate yours contri-
bution.
Mr. BIERWAGEN. Thank you, Mr. Chairman.
Senator BAYH. Our next witness is Mr. Michael Cafferty, chairman

of the board, Chicago Transit Co., representing the American Transit
Association.

STATEMENT OF MICHAEL CAFFERTY, CHAIRMAN OF THE BOARD,
CHICAGO TRANSIT AUTHORITY, ON BEHALF OF THE AMERICAN
TRANSIT ASSOCIATION; ACCOMPANIED BY ROBERT SLOANE,
EXECUTIVE VICE PRESIDENT, THE AMERICAN TRANSIT ASSO-
CIATION

Mr. CAFFERTY. Thank you, Mr. Chairman.
My name is Michael Cafferty. I am chairman of the board of the

Chicago Transit Authority, and a member of the board of directors
of the American Transit Association.
I am accompanied today by Robert Sloane, who is the executive

vice president of the American Transit Association.
I am appearing today on behalf of the association, which represents

the urban transit industry and encompasses local motorbus and rail
transit systems throughout the United States and Canada. The transit
system members of the American Transit Association carry 85 per-
cent of the country's urban mass transit riders.
ATA apppreciates this opportunity to present its views to the sub-

committee with respect to H.R. 4354, a bill to amend section 127 of
title 23 of the United States Code relating to vehicle width limitations
on the Interstate System in order to increase such limitations for
motorbuses. The association supports H.R. 4354, as it would increase
the allowable widths of vehicles using the Interstate System from 96
inches, the present limitation, to 102 inches.
The American Transit Association is a national association of urban

and suburban transit systems, both publicly and investor owned. The
number of local motorbus transit systems in the United States is 1,075.
They operate in urban and suburban service a combined fleet of ap-
proximately 50,000 vehicles and transport annually in excess of 5 bil-
lion passengers—almost three times as many total passengers as are
carried on all of the subway and elevated lines in the Nation.
The vast majority of local transit systems operate wholly within a

single State, and a sizable number provide charter bus service under
certificates or other operating authority issued to them by appropriate
Government agencies.
At the time Congress enacted the Federal-Aid Highway Act of

1956, about half of the States permitted the operation of 102-inch
buses in major cities for local and suburban service. This extensive use
of the 102-inch buses resulted to a large degree, from the efforts of
local transit companies to retain the comfort and safety of the wider
conveyance first typified by the streetcar and then the trolley bus, to
better attract and serve their passengers.
The wider aisle made possible by the wider bus is an important

safety factor as well as an important convenience factor. The wider
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bus also permits more shoulder and hip room for seated passengers.
The fact that the Federal Aid Highway Act of 1956 prescribed a limi-
tation of 96 inches on the width of buses using the Interstate System
was not recognized at that time as a matter of great concern to the
transit industry.

Furthermore, it was made clear by the terms of the act and its
legislative history that the limitations imposed upon the widths of
vehicles were intended to be temporary and subject to the results of
a study and recommendation of the Secretary of Commerce with
respect to proper Federal standards.
However, notwithstanding the report and recommendation of the

Secretary of Commerce made in 1964, and the continuing investigation
in this field being carried on by the Bureau of Public Roads, and the
Department of Transportation, the 1956 "temporary" standards are
still in effect.
In the meantime, a substantial portion of the Interstate System has

been completed and, in certain areas where the Interstate System runs,
the width limitation of 96 inches has created convenience, safety, and
economic problems which the passage of H.R. 4354 would materially
remedy. Also, in the meantime additional States have enacted legis-
lation permitting the use of buses of 102-inch width in urban and
suburban service under prescribed conditions or upon compliance
with certain procedures. Presently 102-inch transit buses are in oper-
ation in 112 cities in the United States. Appendix "A" a list of cities
where 102-inch transit buses are in operation or permitted, is attached
for the subcommittee's information.
(The appendix A referred to appears on p. 50.)
With the advent of the Interstate System into areas where the local

transit systems are permitted to use 102-inch width buses in their local
operation, a serious conflict arises between the Federal limitation and
locally approved procedures. This conflict confronts the local transit
operator with the choice of foregoing the use of the Interstate System,
the Nation's safest roads, in its regular service and charter assign-
ments, or arranging its operation so that only 96-inch buses will oper-
ate on these highways. This conflict could involve the necessity of
providing two different widths of equipment with attendant addi-
tional capital outlay and increased operating costs an obvious eco-
nomic waste along with penalizing the passengers required to ride in
a bus only 96 inches wide as compared with the safe and more com-
fortable 102-inch bus.
And, Mr. Chairman, there has been talk that upon completion of

the Interstate System, the highway program will focus its attention
and considerable finances on two areas: the cities and our primary
system of roads. Federal Highway Administrator Francis Turner,
speaking before the Highway Safety Conference of the National Asso-
ciation of Women, Highway Safety leaders said of primary roads,
and I quote, "I am convinced that we must convert the heaviest trav-
eled of these roads into junior interstates."
If indeed a system of "junior interstates" is envisioned for the future,

then it is doubly imperative that the legislation we testify on today be
adopted lest the use of the 102-inch bus be further restricted.
In addition to the difficulties created for regular urban bus routes

because of the 96-inch limitation, the operation of charter bus service
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is seriously hampered. In order to obtain a better utilization of equip-
ment and manpower and in order to improve their revenue situation,
many local transit companies are now engaged in charter service usu-
ally under appropriate State authority. Many of these charter opera-
tions are at night, and on Saturdays, Sundays, and holidays, when
spare buses from the regular weekday schedules are plentiful.

This is an important source of revenue and it provides a much needed
and patronized service to the public. A charter bus eliminates from
15 to 20 automobiles from the highway, and an addition to the service
to the public, the revenue is the difference to some companies between
survival and surrender. It is a serious drawback to charter service that
the 102-inch bus is prohibited from using the Interstate System. The
results of a recent survey made by the American Transit Association
of 1970 transit operating revenue and charter service for 46 companies
which render both, show that the charter revenue averaged 4.49 percent
of the total revenue. This revenue is vital to an industry that is cur-
rently operating at a collective deficit of $360 million a year with no
relief in sight.
In addition to the advantages with respect to safety and convenience

for the passengers, and the improvement in efficient use of equipment
for the transit operator, there would be a marked advantage to the
manufacturer by an improved standardization of bus widths, all of
which in turn will be reflected to the benefit of the entire communities
by improved and more economical bus service.
In conclusion, the American Transit Association respectfully urges

that Congress replace the provisional standards adopted 15 years ago
with those recommended by the Secretary of Commerce 7 years ago.
Such action would permit each State to determine within the limita-
tions of those standards what the permissible widths of vehicles will
be on segments of the Interstate System lying within the State. This
is the clear intent of the Federal Aid Highway Act of 1956. We are
not aware of any valid reason for any further delay in making the
terms of the act in this respect fully operative.
Thank you very much.
(Appendix A referred to previously on p. 49 follows:)

Birmingham

Alameda
Culver City
Fresno
Long Beach
Los Angeles
Montibello
Oakland
San Diego
San Francisco
Santa Monica

Denver

APPENDIX A

CITIES WHERE 102" TRANSIT BUSES ARE IN OPERATION OR PERMITTED

ALABAMA CONNECTICUT
New Haven
Hartford
Stamford

Washington

Atlanta
Fulton City
Richmond

Honolulu
Oahu

COLORADO Boise
Pocatello

CALIFORNIA

D.C.

GEORGIA

HAWAII

IDAHO
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ILLINOIS

Chicago Buffalo
Chicago Heights New York City
Harvey and Metro Area
Lombard Flushing
Mundelein Jackson Heights
Oak Lawn Jamaica
Rockford Rochester
Skokie Yonkers

INDIANA NORTH CAROLINA

Gary Charlotte
Hammond•

• Indianapolis NORTH DAKOTA

IOWA Bismarck
Cedar Rapids Fargo
Des Moines OHIO

KANSAS Akron•
Topeka Bedford

KENTUCKY Berea
Covington Brecksville
Elsmore Broadview Heights
Louisville Cincinnati
Newport Cleveland

LOUISIANA Columbus
Gretna Dayton
New Orleans Garfield Heights

MAINE Independence
Portland Maple Heights

MARYLAND North Olmstead
Baltimore North Royalton

Toledo
MASSACHUSETTS

Boston

Birmingham
Dearborn
Detroit
Flint
Grand Rapids
Grosse Point
Lansing
Pontiac

Duluth
Minneapolis
St. Paul

Kansas City
St. Louis

Billings
Butte
Great Falls

Omaha

Las Vegas

Newark

Albuquerque

MICHIGAN

MINNESOTA

MISSOURI

MONTANA

NEBRASKA

NEVADA

NEW JERSEY

NEW MEXICO

NEW YORK

OKLAHOMA

Oklahoma City
OREGON

Portland

Philadelphia
Pittsburgh

Providence

Greenville

Sioux Falls
Rapid City

Knoxville
Memphis

Dallas
El Paso
Fort Worth
Houston

Burlington

Norfolk
Richmond

PENNSYLVANIA

RHODE ISLAND

SOUTH CAROLINA

SOUTH DAKOTA

TENNESSEE

TEXAS

VERMONT

VIRGINIA
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WASHINGTON WYOMING
Seattle Casper

WISCONSIN Cheyenne
Milwaukee

STATES IN WHICH 102" WIDE BUSES ARE PERMITTED To OPERATE IN
INTERCITY SERVICE

On both the Interstate System and other Federal-aid highways:
Colorado.
Connecticut.
Hawaii (108" limit). •
Idaho (highways must be 20' wide).
Montana (highways must be 20' wide).
New Mexico (highways designated by Highway Commission).
Pennsylvania (with permission of Public Utilities Commission and over

highways 20' wide). •
Rhode Island. gr
Wyoming (highways must be 20' wide).

On Federal-aid highways other than the Interstate System:
California.
Maine.
Maryland (with approval of Department of Highways).
Nevada (with approval of Department of Highways).
New Jersey (with permission of Public Utilities Commission).
North Dakota.
Oregon (with permission of Highway Commission).
South Dakota (with approval of Highway Commission).
Vermont.

On Interstate System and other designated highways, if use of Interstate System
is permitted by Congress:

Arizona.
Delaware.
Indiana.
Kansas.
Kentucky.
Minnesota.
Nebraska.
New York.
North Carolina.
Oklahoma.
Tennessee.
Utah.
Virginia.
Washington (with approval of Highway Commission).
Wisconsin.

Senator BAYII. Thank you, Mr. Cafferty.
Could you tell me what percentage of the buses now used in the local

transit business are 102 inches in width?
Mr. CAFFERTY. First I would like to mention Chicago Transit

Authority with which I happen to be personally familiar, and Mr.
Sloane can supplement that relative to the industry collectively.
We have in the Chicago Transit Authority some 2.869 buses cur-

rently. All but 30 of these are 102-inch width buses. We first started
acquiring 102-inch buses in 1935. Those were the original trolley
buses. From 1935 to 1952 we acquired 567 of those. The first 102-inch
bus was purchased in 1950. The total purchased to date is some 3,006
102-inch buses. So the Chicago Transit Authority has a substantial
history of using the 102-inch bus in its service.

4
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Mr. SLOANE. In answer to the Senator's question about the industry,
I would say that about 40 percent of the buses in local transit service
are 102-inch-wide buses.
The American Transit Association has prepared a publication which

was published in our weekly newspaper "Passenger Transport" and
we called this publication "The Case for the 102-inch Bus." And I
would like to offer that now and ask that it be made a part of the
record.
Senator BAyir. Without objection, that will be submitted for the

record.
(The publication referred to follows:)

Page 4 •PASSEN(ER TRANSPORT November 26. 1971

On the Interstate Highway System

The Case for the 102" Bus
Industry Is
Hampered By
102" Ban-ATA

The wide bus bill 0164354). which
passed the House July 21 after extensive
debate and attempts to kill the measure
by amendment and a recommit motion,
has been referred to the Senate Public
Works Committee where public hearings
are scheduled Dec. 13-14.

ATA expects to testify in behalf of the
bill before the committee headed by Syn.
Jennings Randolph (D.W. Va.) and Sen.
John Sherman Cooper IR-Ky.).

An Ohio transit official testifying in
behalf of ATA earlier this year told a
House subcommittee that banning 102.
inch-wide buses from Interstate highways

"a serious drawback" to bus corn-
Panies.

Testifying before the Subcommittee
on Roads of the House Committee on
Public Works March 30, William W.
Owen, president of thy City Transit Com-
pany at Dayton. called for support of
the bill which would increase the allow-
able widths of buses using the Interstate
System from 3610 102 inches.

"Such action would permit each state
to &tumuli: within the limitations of
those standards what the permissible
widths of vehicles will be on segments of
the Interstate System lying wIthin the
state," he explained.

Dwelling on how the 96•1,11 .1111,1
lion IS seriously hampering charter bu,
service, Owen noted that many loco
transit companies are engaged in charte
service, utilizing spare buses from regula
work-day schedules.

"A charter has eliminates from 15 tc
20 automobiles front the highway." he
declared. 'And, in addition to the servic
to the public, the revenue is the differ
ence to SOITIC COMNIIItS between SUrVIVa
and surrender."

Owen noted that wider aisles mad
possible by wider buses are importan
safety and convenience factor, and tha
the wider buses also provide more shoal
der and hip room for seated passengers

He said results of a recent ATA surve
of 1970 transit operating revenue and
charter service for 46 companies render

Cities Where 102" Transit Buses Are in Operation or Permitted
ALABAMA INDIANA

Birmingham Gary
Hammond

CALIFORNIA Indianapolis

Alameda IOWA
CuNer City Cedar Rapids
Fresno Des Moines
Long Beach KANSAS
Los Angeles Topeka
Montibello
Oakland KENTUCKY

San Diego Covington
San Francisco Elsmere
Santa Monica Louisville

Newport

LOUISIANA
Gretna
New Orleans

CONNECTICUT MAIN,

COLORADO

Denver

New Haven
Hartford
Stamford

D.C.

Washington

GEORGI

Atlanta
Fulton
Rich

HA

Honol
Oahu

IDAHO

Boise
Pocatello

ILLINOIS

Chicago
Chicaga Heights

Harvey
Lombard
Mendelmn
Oak Lawn
Rockford
Skokie

Portland

MA

MINNESOTA

Duluth
Minneapolis
St Paul

MISSOURI

Kansas CitY
St. Louis

MONTANA

Billings
Butte
Great Falls

NEBRASKA
Omaha

NEVADA
Las Vegas

NEW JERSE

Newark

NEW MEXICO

Albuquerque

NEW YO

New Yo
and
Buf

LINA

lotte

NORTH DAKOTA

Bismarck

Fargo

OHIO

sville
iew Heights

innati
eland

olumbus
Dayton
Garfield Heights
Independence
Maple Heights
North Olmstead
North Royalton
Toledo

OKLAHOMA

Oklahoma City

OREGON

Portland

PENNSYLVANIA

Philadelphia

Pittsburgh

RHODE ISLAND

Providence

SOUTH CAROLINA

Greenville

SOUTH DAKOTA

Sioux Falls
Rapid City

TENNESSEE

Knoxville
Memphis

TEXAS

D alias
El Paso
Fort Worth
Houston

VERMONT

Burlington

VIRGINIA

Norfolk
Richmond

WASHINGTON

Seattle

WISCONSIN

Milwaukee

WYOMING

Casper

Cheyenne

States in Which 102" Wide Buses Are
Permitted to Operate in Intercity Service

On both the Interstate System

and Other Federal-aid highways

Colorado
Connecticut 

tiCHawaii 1108" lirnit)
Idaho (highways rnus elF,771e)

tana (highways rn w

Nevada (with-apprg
of H

Highway Commission) Vermont
Pennsylvania (with permission of Pub. On Interstate System and other des-

to Utilities Commission and over 
ignated highways, if use of Interstate

highways 20' 
Rhode stood

wide)
System is permitted by CongressI 

Wyoming (highways most be 20' wide) Apenizon:re oNkoriathhoCar:lina

On Federal-aid highways other Indiana Tennessee
Kansas Utah

California Kentucky Virginia
Maine Minnesota Washington (with approval
Maryland (with approval of Department Nebraska of Highway Commission)

of Highways) New York Wisconsin

ynent

f Kibbe

63
pyyaoa)-nf9ftghsnay

than the Interstate System

mg both charier and publu. service show
that the charter averaged 4.49 percent of
the revenue.

Owen recalled that when Congress
enacted the Federal-Aid Highway Act of
1956, about half the states permitted
operation of 102-inch buses in major
cities for local and suburban service.

He said that at the time, the width
limitation of 96 inches was not a matter
of concern to the transit industry, as
terms of the Act and its legislative history
made it dear that the limitations were to
be temporary and subject to the results of
further study and rewmmendation.

However. he noted that the 1956
"temporary" standards are still in effect
despite the fact that additional states
have enacted legislation permitting anal
the wider buses under prescribed condi-
tions, or upon compliance with certain
procedures.

There are presently 102-inch buses
operating in 112 cities, he said.

In addition to passenger safety and
convenience and more efficient utiliza-
tion of equipment by the transit oper-
ator. Owen said improved standardization
of bus widths would also be a marked
advantage to the manufacturer.

The transit industry safety record is no
accident, but rather results from. among
other things. (1) constant improvement in
the design of buses and in their operation
and maintenance,(2) highly skilled proles-
atonal drivers who undergo frequent re-
traiMng, and (3) periodic inspection and
maintenance in accordance with closely
enforced federal and state regulations.

If the bus industry Is to be a true
public servant and viable in today's vital
transportation business, it must continue
to put a bus on the road that is safer and
more comfortable for the traveling

Reprinted from

PASSENGER TRANSPORT Journal of the American Transit Association
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HR 4354 Leaves Decisions to States
Amended Bill
Answers All
Opponents

H K 4 •i4. a bill which would author-
ize an increase in the width of buses on
the Interstate System from 96 to 102
inches, is a permissive piece of legisla-
tion -it is left up to each individual state
whether or not to allow these buses to
operate on their portion of the Interstate
System.

The boll is totally different from the
bill as originally introduced, in that it
takes care of any and all legitimate
questions raised by those who opposed
the bill as introduced
• The bill was amended so the Sec-

retary of Transportation has a veto power
over its implementation. If he reports
pnor to July 1973. that the use of buses
with an increased wodth of 102 inches
will he unsafe for toe on the Interstate

System and ,annot be made s.ife by the
promulgation of safety regulatio, this
kills the nutcase in width then and there.
• The legislation authorizes and di-

rects the Secretary of Transportation to
make a complete study of all the safety
features involved with this increawd
width, including engineering and testing
analysis thereof.
• The bill limits the application and

use of these buses to traffic 100 15,1
must be 01 0010 171.600 width.
• Francis C. Turner, federal highway

adminostrator, has stated pertinent studies
can be completed in their entirety before
July 1, 1973, and in fact some of these
studies are now underway.

• The Urban Mass Transportation Ad-
ministration, under the Department of
Transportatioo. has assisted in the pur-
oho,. through December 31, 1970, over
1700 of these 102-inch-wide buses, and
they have been put in uw to implement
UMTA's rapid transit program.
• This legislation deals solely with an

increase in width for buses and in no way,
shape or finin has anything to do with
trucks

On the Road for 20 Years

The 102-insh-wide bus. for which the
bus industry is now seeking permission to
use the entire Interstate System. has been
operating successfully for over 20 years in
the cities and on some highways of this
country Today. practically all major
cities in the United States are using
102-mch-wide buses. Two of our largest
cities, New York and Chicago. use these
102-inch.wide buses exclusively. There
are approximately 22,000 102-inch-iv:de
buses in operation in various parts of the
nation today. Last year more than 2.5-
billion Americans rode in local and subur-
ban 102-inch-wide buses.

This bill would bring uniformoty 10th,
bus industry --already 33010100 have con-
cluded that the 96-inch limitation on the
width of buses is obsolete. Nine of thew
states permitted the operation of buses
102 inches do width 000 intercity service
prior lob, July 1, 195b effective date of
linutation. None states have authorized
Oh, use of 102-inch-wide buses on
highways other than the Interstate
System. Fifteen states have enacted

The Wide B
I he wider bus bill, HR 4354. is

one of the most misunderstood and
maligned pieces of legislation to come
before Congress in many years.

Either because of a plain misunder.
standing of the bill itself or a pre.
judicial attitude about buses, false and
misleading statements have appeared

many newspaper articles and
editorials.
10 set the record straoght, some of

these "fancies" have been supplied the
factual rebuttal.
FANCY-1f Congress fails to pass

H R 4354, wider buses will not be
manufactured or operated
FACT 102.inch-wide buses have

been operated extensively for more
than 20 years Today, niore than
20.000 of these wider buses arc being
operated by local transit systems. Ap-
proximately 1,700 of these buses have
been purchased with federal financial
assistance. The question is not whether
102.inch.wide buses will be produced
but whether thousands of wider buses
now being produced will be permitted
to use the most modern highways
available.
FANCY 102.inch-wide buses are

not widely used.
FACT -More people-2.5 billion a

year-ride on 102.inch-wide buses than
on 96-inch•wide buses. The general.
public cannot tell the difference in
width. Almost all major city transit
systems in the U.S., such as Dallas,
New York City, Memphis, St. Louis.
Baltimore and Chicago. oPeeMe 102-
inch•wide buses.
FANCY Bus drivers do not !Ike

the wider bus
FACT Testimony 0 favor of H R

4354 was presented to the House
Committee on Public Works by Walter
J. Bierwagen, director of public affairs
for the Amalgamated Transit Union.

us Issue-Fa
FANCY The operation of 102-

inch•wide buses in intercity serv.e has
not been shown to be safe by reliabk
accident data and staintocs.

FACT -The wider intercity buses
have been operated safely more
than 27 million bus-miles and 570
milhon passenger•miles on highways
where such operation 1, 1,00001
FANCY Intercity trans,dation

of passengers does not normally begin
or end on the Interstate System, there•
fore. removal of the 96-inch width
limitation will be either meaningless or
will force the states. as a practical
matter, to increase their vehicle width
limitations on roads lead.g to slid
from the Interstate System.
FACT -In virtually .11 0,0100 inetro•

politan areas linked by the Interstate
System the operation of 102-incb•wide
buses is already lawful. The problem
confronting operators of 102-inch.
wide buses is not that of Elfin. to and
from the Interstate System, but rather
the inability to operate on the Inter•
state System.
FANCY The desirability of in.

creasing the federal bus width limita-
tion has not been adequately studied.
FACT Among highway engineers

and safety experts there is virtually no
opposition increasong by sox inches
the federal wodth limitation applicable
to buses using the Interstate System.
The American Association of State
Highway Off.ials favors a six•inch
liberalization of the present federal
width limit. An increao, in the bus
width limit from 9600 102 inches was
also recommended by the Bureau of
Public Roads in its 1964 report to the
Congress. The re,rt was caned for by
Oh, Congress in the Federal•Aid High-
way Act of 1956 when the present
width limitation, admittedly tem,
rary, was placed in the law

ct & Fancy
FANCY Approval of H R 4.354

would be detrimental to safety.
FACT--Section 3 of the boll pro-

vides that the Secretary of Trans,r
tation may prevent the legislation
I,,,, becoming effective if he find,
that the operation of IO2-inch-wide
buses on the Interstate System "will
be unsafe and cannot be made safe by
promulgation of safety regulations.-
FANCY H R 4354 would author

ire an 1110rea00 on the height of buses
FACT No limitation on the height

of buses is specified in H R 4354 or III
existing federal law. All states permit
buses to be 13 1/2 feet hogs hut the
industry has no plans to produce a bus
that high.
FANCY -Passage of HR 4354

would lead to a substantial increase in
the weight of intercity buses.
FACT Any increase in bus weight

attributable to a six-inch increase on
bus width would be de rntnonus. For
example. the IO2-inch-wide Con-
tinental Trailways bus weighs Mst 626
pounds more th•n its standard 96-inch
model. HR 4354 does not increase
the maximum weight limitations a,
pliesbk to vehicles using the Interstate
System.
FANCY The real purpose of the

intercity bus industry in pressing for
enactment of H R 4350 is not to
enhance passenger comfort but to in•
crease cargo.carrying capacity.

FACT The increase in luggage
compartment space attributable to a
six-inch increase in width is negligible
For example, the 102-inch-wide Conti-
nental Trailways bus has just 229
more cubic feet of package.carrying
capacity than its 96-inch.wide bus.
Greyhound's 102-inch-wide Super
CIIIISer has only AI more cubic 1,00 of
cargo splice than its 96iinch•wide
Scenicruuer.

legislation to permit wider buses to be
operated if the Federal-Aid Highway Act
of 1956 is amended as proposed by this
legoslation, according to NAMBO

The bus industry has invested millions
of dollars in the development of a safer,
noore comfortable bus for the public. This
bus has been acclaimed for ds safety
features, and has been well received in
Canada and in those areas of the United
States where it is permitted. For each
intercity bus on the road, there are eleven
fewer cars on the highway. Thus. to the
extent that intercity bus travel is maxi-
miz.ed, safety is enhanced and pollution is
minimized.

The safety record of the intercity bus
industry over the years is unequalled by
any other form of public trans,rtation.
Travel by bus is 1500 20 times safer than
travel by automobile

Americans are
growing bigger

HEAVIER

TALLER
BROADER

1971 1900

Senator BAYH. Did you say that about 40 percent of the buses in
local transit service are 102-inch-wide buses?
Mr. SLOANE. Yes, sir. About 22,000 102-inch-wide buses in daily

service.
Senator BAYH. What is the practice nationwide with regard to uni-

formity of size?
Mr. Cafferty talked about Chicago having 2,869 total vehicles with

only some 30 not 10'2 inches wide. It is usually all one kind or another,
or is there usually a general mix?
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Mr. SLOANE. Of course with the acceptance of the 102-inch bus or
the desirability of the 102-inch bus in the local transit service, the
majority of the local transit systems started acquiring 102-inch buses
when they purchased new buses. Of course with a large fleet it is only
possible to purchase a number at a time. So that most of the fleets that
have 102-inch buses would have a mix of 96- and 102-inch. I would
think perhaps Chicago is maybe further down the road on a hundred
percent 102-inch fleet than the others.
New York City is almost a hundred percent 102-inch buses.
Senator BAYH. Is anybody buying 96-inch buses now?

• Mr. SLOANE. Yes, there are some, particularly those that are in
States where they are restricted to 96-inch buses. They can't use them
on the city streets at all.
Senator BAYII. With respect to local transit services, do you have any

studies or can you gentlemen advise the committee about the average
length of ride, timewise, or mileagewise in local transit operations?
Mr. SLOANE. Local transit services basically are short rides. A short

ride can be anything from three or four blocks up to several miles.
Again, it would vary with the location.
Senator BAYH. We all recognize the problems local transit com-

panies have been having, which have been rather significant and have
not yet been fully dealt with from a national standpoint. You have
probably conducted a lot of studies to try to determine not only how
to make bus service available but also how to furnish a type of service
that will be fully utilized. How significant is the comfort factor in a
3- or 4-mile ride of a few minutes?
Mr. CAFFERTY. Senator, I would like to address myself to that ques-

tion because in Chicago we happen to be in the process of ordering a
thousand new buses to replace a thousand buses which are 15 years or
more of age. This is in connection with a very extensive capital renewal
program. It is a 2-year capital program of $121 million to replace
wornout equipment.
In trying to relate this program to the community we came up with

a technique which seems to have worked well, and that was called the
suggestion bus: a bus to go out into the community and to go to the
people and for the purpose of asking them what they wanted to see in
their new buses, what was wrong with the buses we have now, how
could we improve them? We just completed that. We estimated we
would get somewhere between 6,000 and 7,000 people going through
these two buses over a 2-week period. We in fact had over 35,000 peo-
ple going through the buses. Over 30,000 of those people took the time
to fill out a questionnaire that we 'had prepared telling us what it is
that they would like to see not only in our buses but in our entire capital
program, and how can we improve service to the community. That has
just been completed. We are not in possession of all the facts that have
come out of that, but we will be doing a very thorough study of that
information. If nothing else, this exercise demonstrated that people
have a very lively interest in their bus system, their transit system,
and what they would like to see in it. From the spontaneous observa-
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tions that have been made and from what has been written to me, com-
fort is extremely important. It is something that you can't shortchange
the customer on; if you do you will drive him away from public transit.
You have to give him something that is dignified, is clean, is reasonably
comfortable.

Senator BAYH. It would be helpful if we could have the benefit of
that study.
Mr. CAFFERTY. I certainly will make it available to the committee—

the questionnaire and the information that we asked and also a sum-
mary of what we found from our survey. (See p. 60.)
Senator BAYH. You mentioned wider aisles and related them to

safety. How does a wider aisle make a bus safer?
Mr. CAFFERTY. Just in the ease of movement, passengers circulat-

ing through the bus. It is a very difficult thing. You have to take
into account that you are going to have to have standees, that you
will have limited space. On the intercity bus, which is the 96-inch
bus, there is a very limited aisle area. Part of the space would be
to give you a wider aisle as well as wider seat. The problem here
is that you have to have a bus that will accommodate not only in
our kind of operation and in most of the city operations at the peak
hour buses that will permit people to stand as well as be seated.
So you try to make it as comfortable as you can under the
circumstances.
Senator BAYH. What you are suggesting is that with wider aislPs

on buses more people can stand in them.
Mr. CAFFERTY. I am talking about people not tripping over each

other, also, so that they can negotiate the trip wherever they are
going.
If I might, Senator, as I was listening to the testimony and your

questions relative to safety, it occurred to me that we have asked
our drivers to comment on how we should improve the buses as well.
This is a sort of negative confirmation of something I guess but the
question of the wider bus presenting any sort of safety problem
just never was raised by any of our drivers, which I find a little
remarkable in light of the fact that it was all open ball game, that
they could say anything they wanted relative to the buses. But our
drivers have no problems at all negotiating 10-2-inch buses on rela-
tively narrow city streets and in congested traffic.

Senator BAYll. Inasmuch as only 30 of your 2,869 buses are less
than 102 inches wide I suppose that might be a moot point. There
is only one kind of bus used in Chicago as far as most drivers are
concerned. On the other hand, if this were a difficult problem for
them, I am sure they would have brought it to your attention. I am
sure they are not unaware that there are narrower buses available.
Mr. CAFFERTY. Senator, I was very much interested in the testi-
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mony that the gentleman representing the amalgamated presented,
and he has been a driver for 10 years. He did not see any problem
between the 96-inch bus and the 102-inch bus. In the local transit
industry almost everywhere, where you have 102-inch buses, the fleets
are mixed. The transit operators say that their drivers are not consci-
ous, really, of getting into a 96-inch bus and driving it versus the 102-
inch bus.

Senator BAYII. Gentlemen, thank you very much for letting us
have your testimony.
Mr. CAFFERTY. Thank you, Mr. Chairman.
(In accordance with Senator Bayh's request Mr. Cafferty supplied

the following material:)
CHICAGO TRANSIT AUTHORITY,
Chicago, Ill., December 17, 1971.

Hon. Bram BATH,
Member of the U.S. Senate,
New Senate Office Building,
Washington, D.C.
DEAR SENATOR BAYH : As you requested when I appeared before the U.S. Senate

subcommittee on Roads, Committee on Public Works, I am submitting the fol-
lowing report on our suggestion bus project.
We here at Chicago Transit Authority have just completed what we think of

as the largest public hearing ever lield for a federal funding application. It was
conducted in conjunction with a grant application to the U.S. Department of
Transportation to fund a $121 million two-year capital program.
We called it "Project Suggestion Bus".
We began with two vintage buses, both of which will be replaced when our

grant application is approved. The interiors of those buses were totally redesigned
but the exteriors were left untouched. In each bus, the first one-third of the in-
terior was refurbished with new lighting, different color schemes, various wall
treatments and alternative style seating. In effect, it suggested to the public
a variety of atmospheres and environments, and we invited comment.
The rear two-thirds of the bus became a virtual gallery of renderings and in-

formation pertinent to the $121 million, two-year capital replacement program.
The walls were wood-paneled, there was carpeting throughout, and CTA staff
was present to guide, explain and answer questions.
The buses went to the people, locating at twenty-five busy sites during an

ensuing two-week period.
Advertisements in the metropolitan and community newspapers told when

•and where the buses would be present and asked people to visit and give us
their comments.
At the time we began, we publicly estimated that 6,000 to 7,000 visitors would

have pleased us. In fact, we registered 35,000 persons! More than 30,000 took
the time to fill out our questionnaires concerning the Capital Program. They
made certain selections, expressed preference and commented on how we at CTA
could provide better service to the community.
The CTA is proud of what appears to be a quantum breakthrough for citizen

participation conducted on a truly productive basis rather than in the character-
istic "charged atmosphere". We think the project has demonstrated its merit and
its adaptability to any location in the nation

Enclosed is the kit setting forth the details of the Suggestion Bus Project.
Sincerely,

MICHAEL CAFFERTY, Chairman.

71-954 0 - 72 - 5
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STATEMENT OF CHAIRMAN MICHAEL CAFFERTY, CHICAGO TRANSIT AUTHORITY,
ON PROJECT SUGGESTION Bus

On November 1st the CTA is introducing a new and unique project to help
in our pursuit of the most modern, most serviceable and most accommodating
transit system in the nation.
"Project Suggestion Bus" borrows from the concept of the company sugges-

tion box but carries the idea one step further (or maybe four wheels further is
more apt). We are asking the people to come to us with their suggestions—and
we are going to them. We know of no other transit system that has ventured
so far in this participatory direction.

This project is part of the previously announced CTA Capital Improvement
Program which provides $121 million in city, state and federal funds for capital
improvements. Included are funds for the purchase of 1,000 new buses.

Before purchasing these new buses, CTA is asking its riders to help decide
what they should be like. We are asking for our riders' views toward making
these new buses the safest, most comfortable and best looking of any buses in
use anywhere in the world.
This project has received enthusiastic approval and support from the Depart-

ment of Transportation in Washington. DOT officials will be watching it closely
and are anxious to see the results. I believe this experiment in community par-
ticipation can influence and determine future trends in the transit industry.
Two 20-year-old CTA buses are being used for the Suggestion Bus project.

Exterior signs will identify the Suggestion Buses and will invite people to come
aboard. Inside, various styles and colors of seats, lighting systems and safety
and comfort designs take up one-third of the space. Sundberg-Ferar, the coun-



try's leading transit design consultants, created this display for CTA. The re-
maining two-thirds of the bus contain CTA display materials and space for con-
ducting interviews and filling out questionnaires.
Fares from riders support the CTA. We want people to know that we recog-

nize this, and we want to make the CTA responsive to the needs of the people
who use it.

CTA LAUNCHES A NEW CONCEPT IN SUGGESTION Box IDEA

CHICAGO, ILL., October 27.—Chicago Transit Authority (CTA) Chairman
Michael Cafferty today announced a major innovation in public transportation
to be launched by CTA on November 1st. Cafferty said that the program, known
as "Project Suggestion Bus," is designed to give the public an opportunity to
communicate their ideas directly to CTA regarding the decisions that affect
their transit system.
"The CTA has a responsibility to let people make their views known and, as

chairman, I welcome their opinions and response," Cafferty said.
Cafferty explained that "Project Suggestion Bus" borrows from the concept of

the company suggestion box. Two CTA Suggestion Buses will, circulate in Chi-
cago neighborhoods allowing people to make suggestions on how to improve the
CTA. Specifically, people are being asked to give opinions on seating, color
schemes and other details of bus interiors. This information will be suited by
CTA. prior to selecting the interior design of 1,000 new buses soon to be
purchased.
In addition people will be invited to fill out a questionnaire relating to various

aspects of CTA equipment and service. A sampling of riders will be selected for
more detailed and in-depth personal interviews.
CTA's Suggestion Buses will be introduced in a ceremony in the Civic Cen-

ter Plaza at noon on Monday, November 1st. From there the two Suggestion
Buses will follow a two-week schedule that will take them to 25 locations in
Chicago.

Cafferty said that the project has the "enthusiastic approval and support" of
Department of Transportation officials in Washington, D.C. He added: "This
experiment in community participation can influence and determine future
trends in the transit industry."
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SAMPLE QUESTIONNAIRE SAMPLE QUESTIONNAIRE

CTA SUGGESTION BUS QUESTIONNAIRE 

The Chicago Transit Authority wants your opinion
about what it should have on its new buses and what
you think about CTA. We'd appreciate it if you would
take three minutes to fill out this questionnaire and
deposit it in the Suggestion Box next to the exit.

If you can't complete this questionnaire now, fill it out
when you have the time and send it to CTA "Suggestion
Bus", Merchandise Mart Plaza, Chicago, 111. 60654.

PLEASE MARK THE BOX THAT YOU PREFER

1. Which of the three
seat colors on the
bus do you prefer?

2. Which of the two
types of seats on
the bus do you
prefer?

3. Which wall cover-
ing do you prefer,
the one that looks
like wood grain or
the one that looks
like linen?

4. If you were stand-
ing on a bus, would
you prefer to hold
onto the new seat
handles or the bars
that go from floor
to ceiling?

Orange Green Brown

E ED
No Preference

Seat "B"

No Preference

LI
Wood Grain Linen

No Preference

0

Seat Handles Bar

No Preference

El

5. Do you have any other comments about the
"Suggestion Bus"?
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CTA BUS DESIGN 

Job No. 3857

Page 1

Ou. No. 
(1-3)

C.T.A. Rept-.

Bus Location Date 4

Time Interview Began: AM/PM Time Ended: AM/PM

5

Hello, I'm were doing a survey about what people like and don't like

about CTA buses and we'd like to get your opinions. (7-8 OPEN)

1. First, how often do you use a CTA bus? Would you say you use a

CTA bus  

About every day   1

2 or 3 times a week   2

About once a week   3

Less often than once a week.   4

Or, almost never  5 -(TERMINATE)

2. Now, I'd like to ask your opinions about some of the things you've

seen on this bus. First, let's talk about the seats. As you can see,

there are two types of seats, one marked "A" and the other "B".

I'd like you to sit down in each of the seats. (FOR EACH SEAT,

ASK:)

(SEAT "A")

2a. How do you like that seat? Would you say that that seat is  

Very comfortable   1

Somewhat comfortable 2

Neither comfortable nor uncomfortable. .   3

Somewhat uncomfortable  4

Or, .ve.ry. uncomfortable 

h. 2b. Why do you say that?  

14

40 2c. (SEAT "B")

How do you like that seat? Would you say that that seat is  

Very comfortable   1

Somewhat comfortable  2

Neither comfortable nor uncomfortable. .  3

Somewhat uncomfortable  4

Very uncomfortable  5

2d. Why do you say that?

15

16

17

9

10
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Job No. B857
Page 4

14. How many automobiles do you have in your household?

1 2 3 4(or more) 0(None) 40

15. Including yourself, how many people in your family live at home with you?

1 2 3 4 5 6 7 8 9 (9 or more) 0(None) 41

16. How many years did you go to school?

Grade school 1 2 3 4 5 6 7 8 42

High school 9 10 11 12 43

College 1 2 3 4 5 6 7 8 44

17. What age group are you in? (READ)

17 or under 1 46 to 55 5 45

18 to 25 2 56 to 65 6

26 to 35 3 More than 65 7

36 to 45 4

18. Which of the following groups includes (your/your household's) monthly
income before taxes?

Less than $200 1 $700 to $1,000 4

$200 to $499 2 More than $1,000 5

$500 to $699 3

BY OBSERVATION:

46

Sex: Male 1 Female 2 47

Race: Latin-American 1 48

Black 2

Oriental 3

White or other 4

(50-80-OPEN)
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a
6

Page 2

3a. Which seat do you think you prefer, the "A" seat or the "B" seat?

"A" seat 1 "B" seat 2 NO difference 3 Don't know 9 18

3b. Why do you feel that way?

4a. Now, I'd like to ask you about the colors in this bus. There are three dif-

ferent colors on the seats, Which of the colors do you think you like best?

Would you prefer the ORANGE, or the GREEN, or the BROWN ?

21
Orange 1 Green 2 Brown 3 Don't know 9

4b. Do you prefer that color much more or only a little bit more than the other

two colors?

Much more 1 Little bit more 2 Don't Know 9 22

4c. Which color is your second choice?

Color

4d. Do you prefer that color much more or only a little bit more than the other
color")

Much more 1 Little bit more 2 Don't Know 9

4e.. Is there any other color, besides the ones you've seen here, that you might
like better than the color that was your first choice?

(WHAT COLOR IS THAT?)

EZ—t1

Page 3

5a. What if, instead of all buses having the same color seats, different buses
had different color seats so that one bus could have  ORANGE  seats,
another  BROWN  seats, and other buses could have other colors. How
would you feel about that? Would you say you would  

Like that very much  

Like that somewhat  2 26

Neither like nor dislike it ..   3

Dislike that soznewhat  4

Dislike that very much   5

5b. Looking at the walls of the bus, you can see there are two different types
of wall covering. One has a wood grain look while the other has a linen
look to it. Which do you prefer?

Wood 1 Linen 2 Don't know 9 27

24

25
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Job No., 5857
Page 3 ;

6. Now, if you'll look at the ceiling you'll see that a is a neutral color. Do you
like having the ceiling with a, neutral color or one that was co-ordinated with the
color of seats and wall?

Neutral I Co-ordinated with seats 2 Don't Know 9 28

7. If you'll look at the seats again, you'll see that the new seats have handles on
them for a standing passenger to hold onto. The bus also has bars running
from floor to ceiling for passengers to hold onto. Now, if you were standing
on the bus, do you think you would be more comfortable holding onto a handle
on the seat or a bar running from the floor to ceiling?

T-1.2 nr11 e 1 Bar 2 Don't Know 9

8. Thinking about how CTA buses look on the outside, what if the buses were
different colors so that the outside of one bus would be one color and the
outside of another would be another color. Would say you would 

Like that very much  

Like that somewhat  2

Neither like nor dislike that  3

Dislike that somewhat  4

Dislike that very much   5

(DO NOT READ) Don't Know  9

9. If the outside of CTA buses were different colors so that one bus was
one color and another bus another color, do you think you would find it. „

MuCh-easier to know a bus was coming  

Somewhat easier to know a bus was coming  2

Neither easier or harder  3

Somewhat harder to know a bus was coming 4

Much harder to know a bus was coming 5

10. CTA is thinking about putting air-conditioning on its new buses. But, if
it puts air-conditioning on them it can't buy as many new buses. On the
bus route that you ride, would you rather have all new buses without air-
conditioning or would you rather have some new buses with air-condition-
ing and some old buses without air-conditioning?

New buses without air-conditioning  1

Some new/some old   2

Don't Know   9

11. In thinking about CTA as a nthole, is there anything you like about it?
(What is that?)

Is there anything you dislike about CTA? (What is that?)

13. Just a few more questions now. When you take a CTA bus, what is
usually the purpose of your trip? Do you take a bus to get to ..

Work  

Shopping  2

Entertainment, like the movies  3

Visit the doctor, dentist or hospital  4

School   5

Or, something else (WHAT IS THAT?)

39

29

30

31

32

35

38
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(l-B858)

CTA SUGGESTION BUS QUESTIONNAIRE

The Chicago Transit Authority wants your opinion
about what it should have on its new buses and what
you think about CTA. We'd appreciate it if you
would take three minutes to fill out this question-
naire and deposit it in the Suggestion Box next to
the exit.

If you can't complete this questionnaire now, fill it
out when you have the time and send it to CTA
"Suggestion Bus", Merchandise Mart Plaza,
Chicago, Illinois 60654.

PLEASE "X" ONE BOX

Which of the three
seat colors on the
bus do you prefer?

2. Which of the two
types of seats on the
bus do you prefer?

FOR EACH QUESTION

3 Which wall covering
do you prefer, the
one that looks like
wood grain or the one
that looks like linen?

4. If you were standing
on a bus, would you
prefer to hold onto
the new seat handles
or the bars that go
from floor to ceiling?

5. Do you have any other
"Suggestion Bus"?

Orange 
Green I112 1
Gold  
No preference 04

Seat "A" Lii
Seat "B" Ez 2
No preference  03

Wood grain
Linen 02 3
No preference  03

Seat handles .  01
Bar  02 4
No preference  03

comments about the

PLEASE "X" THE ONE BOX IN EACH
QUESTION THAT BEST DESCRIBES YOUR
USE OF CTA

6. How often do
/2ause CTA?

7. Do you usually
use a CTA bus
or the subway

8. What time of
day do
usually use
CTA?

(CONTINUE

Almost every day. .01
2-3 times a week .02
Once a week.   [113
Once every 2 weeks 04
Less often ES

5

7

8

Both  El
Bus only 02 9
Subway or "L" only 03

During the rush hoursEl
Between the rush

hours EZ
After rush hours ..  E3

ON OTHER SIDE)

10
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PLEASE READ THE FOLLOWING STATEMENTS AND
"X" THE ONE BOX FOR EACH T:IAT BE3T DES-
CRIBES YOUR OPINION. .-ou 

-,o
3 

at' t ,..

') 

tO

CIJ
ty
14
ti)

9. I never have to "4

wait for CTA El
buses.

10. CTA buses are too
slow moving. El

11. I can get to where
I want to go very 01
easily on the CTA.

12. CTA buses are
always too crowded. 01

13. CTA buses are
comfortable to El
ride on.

14. I do not hesitate
to use CTA at DI
night.

15. CTA service is
worth the price El
of the fare.

0
V)

CI.1
CD
14
tuD
'4

a, -c
k ..'
a, 4 1 E 

a.,

-5

.ii; 0
Z. Z E 5

02 E3 I-74 05

02 03 04 05

02 03 04 05

02 E3 04 05

02 E3 04 05

02 [113 D4 05

02 03 04 E5

11

12

13

14

15

16

17

16. Do you have any other comments about CTA? 18

PLEASE "X" THE APPROPRIATE BOX FOR
EACH QUESTION.

17. How old are you?

17 or underEl
18 to 25 02
26 to 35 . 03
36 to 45 . 04

20

46 to 55... • 05
56 to 65. . 06 21
More than 6507

18. Where do you live?

South Side. DI North Side 04
Southwest SideDZ Northwest Side.  05 22
West Side .. .03 Suburbs  [16

19. What is your household's monthly income before
taxes?

Less than $200.01 $700 to $1,000..04
$200 to $499. . .02 More than $1,000D5 23
$500 to $699. . .D3

20, Are you . . Male 01 OR Female 02 24

21. Are you Spanish-speaking American 01
Black LIZ
Oriental  03 25
American Indian 
White E 5

Senator BAYIL The subcommittee will recess now and reconvene
tomorrow morning at 10 o'clock.
We appreciate the contribution that all of you have made today.
(Whereupon, at 12 :55 p.m., the committee was recessed, to reconvene

at 10 a.m., Tuesday, December 14, 1971.)

X



WIDER BUSES AND THE INTERSTATE HIGHWAY
SYSTEM

TUESDAY, DECEMBER 14, 1971

U.S. SENATE,
SUBCOMMITTEE ON ROADS OF THE

•• COMMITTEE ON PUBLIC WORKS,
-W asking ton, D .0 .

The subcommittee met at 10:10 a.m., pursuant to recess, in room
4200, NSOB, Senator Birch Bayh, chairman of the subcommittee,
presiding.
Present: Senators Bayh and Boggs.
Senator BAYH. The subcommittee will reconvene to continue its

hearings on H.R. 4354. Before hearing the first wit 2SS this morning,
I would like to announce that Mr. Paul H. Robbins, executive director
for the National Society of Professional Engineers, was unable to be
present. I ask unanimous consent to have his statement entered into
the record.
(The statement referred to follows:)

STATEMENT OF PAUL H. ROBBINS, EXECUTIVE DIRECTOR, NATIONAL SOCIETY OF
PROFESSIONAL ENGINEERS

The National Society of Professional Engineers, a nonprofit organization head-
quartered in Washington, D.C., and consisting of some 67,000 individual engineers
who are engaged in virtually every specialty, branch, and aspect of engineering
practice and employment, appreciate this opportunity to present views in opposi-
tion to H.R. 4354.
H.R. 4354, a bill which would amend 23 U.S.C. 127 so as to permit states to

increase allowable motor bus widths on the interstate highways within their
boundaries, is a precursor to legislation which will permit states to allow truck
weights and widths to be increased on the same portions of the interstate high-
ways. As such, it is inseparable in principle from the same considerations appli-
cable to these other forms of highway use—a use by those whose motivations are
wholly financial. The National Society of Professional Engineers has consistently
opposed measures to permit wider and bigger commercial vehicles on the inter-
state system, and presently opposes H.R. 4354 for the same reasons.•

06 These bills are, in reality, adverse to public safety. They would, in order to
serve the special commercial interests of a minority of highway users, exacerbate
present safety problems on all highways and roads, and create a plethora of new
ones. Safety, we submit, is paramount to profit.
But to the extent that monetary considerations are at all valid, it is generally

acknowledged that increased width and weight allowances will most certainly
result in an earlier obsolescence of the highway system and impose upon the
states and municipalities the need to build a system of secondary roads, streets
and structures capable of accommodating the larger vehicles entering upon and
existing from the Interstate System.

Finally, no change in vehicle weights, widths or lengths should be entertained,
we feel, without reference to vehicle performance standards.

(67)



Although Section 127 of Title 23 of the United States Code as it presently exists.
and, as it is intended to be amended by H.R. 4354 and other weight/width bills,
does not require any state to increase the allowable sizes which may lawfully be
used by vehicles on the Interstate System within that state's boundaries, it does
as a practical matter, leave states no alternative but to do so. No individual
state can realistically maintain present limits when its neighboring states adopt
the permissible maximums which enactment of these measures would allow.
The argument that such legislation is permissive only fails of persuasion be-

cause no state or group of states can be expected to stop larger vehicles arriving
at their borders from adjacent states.
The Congress has recognized this network concept. Senate Report No. 1928 to

accompany S. 3953 (July 23, 1958), for example, commenting on the codification
of the highway laws, states that "Motor vehicle transportation has become of
major importance in the United States, and the construction of an adequate net-
work of highways to serve the transportation needs of this country is of critical
importance". (Emphasis supplied)
The H.R. 4354 type bill cannot be considered in reference to the Interstate

System alone, particularly as it will open the door for reconsideration of legisla-
tion to allow larger trucks on the Interstate System. (See H.R. 11870, 91st Con-
gress.) That System is part of an overall national traffic network which is strain-
ing under presently existing loads.
Even assuming that the Interstate System is structurally capable of accom-

modating bigger trucks, for which enactment of H.R. 4354 would serve as a com-
pelling precedent, the problem then shifts to those streets and highways serving
the Interstate System. Terminal facilities are located off the Interstate highways,
and the larger vehicles must of necessity travel off the System in order to serve
their purposes. Few off-Interstate, over-the-road facilities can withstand in-
creased loadings over present limits. Many existing city streets and state and
county roads are incapable of sustaining present loads. There are, for instance,
nearly two hundred bridges in the state of Kentucky alone having load limita-
tions below present allowable maximums. Typically, these bridges are also in need
of repair or replacement. In the interest of safety, it would be unconscionable to
permit the use of larger vehicles on such structures.
And the financial demands which the H.R. 4354 type legislation would impose

upon states and municipalities by causing instant or shorter-than-planned-for
obsolescence of the vast network of non-Interstate highways and facilities are
ones which cities and states are simply incapable of meeting at the present time.
In permitting, and thereby encouraging, bigger loads on the nation's entire

network of roads, bills such as the one presently under consideration take no con-
current cognizance of the adverse safety problems produced. We respectfully
submit that consideration must be given to weight-size-horsepower ratios in order
to discourage the use of underpowered vehicles which impede traffic and cause
hazardous driving conditions for all users; braking capacities in relation to sizes
and loads; reduced visibility of smaller vehicle users incident to the presence of
the larger sized vehicles; aerodynamic characteristics and the effects produced
by bigger vehicles on smaller ones; strains on auto drivers produced by larger
vehicle noise, moisture splatter, and traffic mix; and, the psychologically-related
safety hazards inherent in the auto versus behemoth struggle on the highways.
In conclusion, the National Society of Professional Engineers recognizes the

vital contribution of the motor bus industry to the public interests of the United
States. The role of motor buses is vitally important to America's commerce, par-
ticularly since their importance to the nation's efforts in helping to solve the
mass transit problem has become recognized. Our opposition to enactment of H.R.
4354, however, is based on a conviction that the optimum balance between the
maximum and most efficient use of all highways by all users under present con-
ditions will not be achieved by passage of the bill. In our judgment, an adverse
balance can only result should H.R. 4354 become law. We are equally convinced
that should H.R. 4354 be enacted, it will constitute a clear precedent for the
small further step with respect to allowing wider or longer or heavier trucks on
the Interstate Highway System.
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Senator BAYH. Mr. A. E. Johnson, executive director of the Ameri-
can Association of State Highway Officials, has also requested that
he be granted the privilege to submit a statement. I ask that this
be included in the record, along with a copy of the 1968 AASHO
report on this matter.
(The material referred to follows:)

STATEMENT OF THE AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS

The Member Departments of the American Association of the State Highway
Officials appreciate the opportunity of filing this statement for the record with

• the Senate Subcommittee on Roads.
Because of the closing date of the AASHO Annual Meeting, and the induction of

our new President being so near your scheduled hearing dates of December 13th

and 14th, 1971, it was decided that President J. C. Dingwall, State Highway

Engineer and Chief Administrative Officer of the Texas State Highway De-

partment, and AASHO's Executive Director A. E. Johnson, would file a state-
ment for the record instead of trying to present a statement in person at the two-

day hearings.
Should you have any questions when your hearings on H.R. 4354 resume, one

or both of the undersigned will be glad to be on hand to give answers or to obtain
and assemble any information from the Member State highway departments that
you might wish.
The subject matter of H.R. 4354, called the "Wider Bus Bill," was discussed

by the Chief Administrative Officers of the Member Departments of AASHO
during our recent Annual Meeting in Miami Beach, which meeting was also at-
tended by some of the staff of your Committee.
At this point, we want to express our appreciation for permitting your staff

people to attend our Annual Convention, as we believe it is mutually beneficial for
them to participate in our meetings.

It was the decision of the Chief Administrative Officers that AASHO reaf-
firm its Weight and Size Policy Recommendations of 1968, most of which was
developed from the analysis of data from the $27 million AASHO Road Test
Research Project carried on in Illinois from 1955 to 1961, and reported by the
Highway Research Board of the National Academy of Sciences in 1962.
The Highway Research Board conducted and administered this research

project for AASHO, and the United States Army furnished the truck drivers
for the two years of test driving 24 hours a day, every day of the year, for that
period of time. In the Federal-aid Highway Act of 1956, Congress called for in-
formation to come from the Road Test project.

It is believed at this point that a little history of the subject of vehicle weights
and sizes over the highways of the United States may be helpful to your Com-
mittee, because until 1956, the Congress of the United States had not entered into
the field.

• Very early in the modern highway program in the United States, which actual-
ly had its beginning immediately, following World War I, it became evident
to highway administrators, engineers and researchers that there it a definite
relationship between highway and bridge structural design on one hand, and
the vehicular loads and frequency of those loads on the other hand.
It was also evident that the geometries of the highway is closely related to

the length, the width, the height, the speeds and the tracking characteristics
of the vehicles using the highways.

It also became very clear that for a highway to justify its existence, and
to protect the public's investment in it, it had to give a reasonable life expec-
tancy for the expendable features or components, and to do so there had to be
regulations and controls exercised over the weights and sizes of vehicles using
the facilities.
The vehicle having a much shorter service life than the highway makes it man-

datory that controls be exercised, otherwise a single generation of vehicles
could obsolete a massive public investment in roads and large segments of the
highway system, since one of the characteristics of the American system of pri-
vate enterprises is to be aggressive and progressive, if it is to succeed, and

(
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at times, the industry has not given sufficient consideration to the protection of
the public highway system.
Up until the passage of the Interstate highway program act, the Federal-aid

Highway Act of 1956, the State highway departments, operating through AASHO,
single handedly developed recommended weight and size regulations and controls
for consideration by the several State Legislatures, and it was the State highway
administrators and engineers that actually represented the public's interest in
trying to hold to an optimum balance between a reasonable life expectancy of the
highway and the best use of the highway for moving people and goods. We still
have that charge.

It must also be understood that the life expectancy of a pavement may be
from 20 to 30 years, but we also must realize a 40, 50 or 60 years' service life out
of expensive bridge structures, and the structural capacities of a bridge are closely
related to the weights and configurations of the vehicles using the structure,
particularly the spacing and weight of the axle groups as they affect the bridge
floor systems, so weights or sizes of vehicles cannot escalate very rapidly.
In 1932, AASHO adopted its first official policy concerning maximum dimen-

sions, weights and speeds of motor vehicles. It had advised legislative bodies
previously, in an unofficial capacity.
In 1944, the AASHO Transport Committee gave initial consideration to the

revision of the 1932 policy, and the Special edition recommendations of 1942,
which were developed by AASHO to conserve critical materials used in motor
vehicle transport, particularly to make tires and roads last as long as possible,
during the war emergency.
As a result of the 1944 action, a new AASHO Weight and Size Recommended

Policy was formulated in 1946, which is still reflected in the weight and size laws
of about two-thirds of the States.
In 1951, the AASHO Transport Committee decided that additional scientific

data would be desirable to prove or disprove the bridge and pavement design
procedures used by the various States, which, of course, vary because of the
quality of native subgrade materials, local construction materials, climate, and
kind and density of traffic.
In 1956, the AASHO Executive Committee directed its Transport Committee

to present a new Recommended Policy on Vehicle Weights and Sizes at the con-
clusion of the AASHO Road Test Project, which was implemented in 1955.
The data coming from this Research Project, amounting to over two million

pieces, and related data from other sources, were used in developing a policy
dated 1964, which was revised later to a minor degree and now constitutes our
current 1968 Recommended Policy on Maximum Dimensions and Weights of
Motor Vehicles to be Operated Over the Highways of the United States.
It is this Policy that the Chief Administrative Officers of the Member Depart-

ments of AASHO reaffirmed at our recent Annual Meeting, and a copy of it is
being furnished for the record.
The special bridge structures that were used at the AASHO Test Road Re-

search Project were specially designed to be overloaded to the degree that an
evaluation of the earlier empirical bridge formula of 1946, that was developed
by our Committee on Bridges and Structures in cooperation with certain uni-
versities, could be made. The results proved that the formula was very close and
needed only minor corrections that were made.
Of course, the bridge formula is given a great deal of consideration in deter-

mining vehicle weight and size recommendations.
We might say at this point that modern bridges, designed on the basis of the

AASHO HS-20 Loading, is designed for 32,000-pound axle loadings, which is
consistent with our 1946 Policy Recommendations and our latest ones, the 1968
Recommendations.
The Congress, in 1956, in authorizing the Interstate program, froze vehicle

weight and size regulations on those routes making up the Interstate network,
on the basis of the 1946 AASHO Policy, or whatever was allowed in the individual
State as of July 1, 1956, whichever was the greater.
The purpose in Congress was to take a look at the effects of weights and sizes
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of vehicles on the Federal-aid highway systems, and give Congress time to make
some judgments as to what might be done to protect the Federal Government's
interests and investments in road systems.
We would like to observe, at this time, that prior to 1956, the Federal con-

tribution in highway construction in the United States was probably of the
magnitude of 10% to 12% of the total expended by the States, and a great part
of the existing Primary System of highways was financed mainly by State funds,
particularly the long mileages of the older, functionally obsolete sections that
have had to be held in service because of the lack of funding.
In fact, Federal-aid to the highway program during a current two-year period

exceeds the Federal Government's total contribution to highway construction
the first 40 years of Federal-aid in the United States, that being from 1916 to

• 1956.
The Bill before you is actually the second vehicle weight and size legislation

that has been considered in Congress since the 1956 Legislation. The first had to do
with the entire vehicle weight and size matter, which was not enacted. H.R. 4354
deals only with buses.

Before we go further into the discussion of additional widths, we would like
to discuss some of the procedures in the development of the 1946 AASHO Policy.
In accordance with our practices in the development of vehicle policies, we

always discuss our recommendations with all components of the highway indus-
try, including manufacturers, users, etc.. before our recommendations are
finalized.
At the time the 1946 Policy was developed, there was considerable desire on

the part of those operating larger vehicles to increase the width of trucks and
buses from 96" to 102". The purpose of this request was to get a more stable
cargo center of gravity, better springing and support of the vehicle, and more
room for improved braking.
At that time, a goodly portion of the truck line highways in the United States

had 9 and 10-foot lanes, and we were just beginning to get into the 11-foot lane
design.
AASHO rejected the request, but promised consideration of it would be given

at a later time, when the highway system might have the geometry to better
accommodate wider vehicles.
In the 1950'8, we started building the 12-foot lane, but we wish to make the

point it was not designed primarily for 102" vehicles. The 12-foot lane was devel-
oped through the work of AASHO's Planning and Design Policies Committee in
the early 1950's, which Committee is the top engineering committee in the United
States, and is made up of 20 Chief Engineering Officers of State highway depart-
ments, with the Federal Highway Administration furnishing the secretariat.
Several States volunteered to assist the AASHO Committee by researching

the matter of 8-foot wide trucks traveling at 55 miles per hour as top highway
speed, and automobiles traveling at 70 miles per hour, driven on long tangents
of payment that were so instrumentated as to determine the normal lateral
weaving of these vehicles when driven at those speeds under conditions that

• reduce steering strain for a driver.•
In plotting up the lateral weaving to determine the traverse width required,

it was found that the out-to-out tire paths required 10 feet of width. One foot
was then added to the inside for safety in passing and for the clearance of
rearview mirrors, and the like, and one foot was added to the outside to reduce

• expensive shoulder maintenance and to prevent semi-circular pavement edge
loadings which are very undesirable.
In other words, the 12-foot lane was developed for modern driving for the

8-food-wide vehicle.
Almost 80% of the State highway administrators are of the opinion that if

wider vehicles are allowed for such vehicles as intercity or interstate buses, or
for moving mobile or modular homes, that it will be the forerunner of wider
trucks, which causes them considerable concern since trucks constitute a far
greater percentage of the composite traffic stream than does the bus or the special
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permit vehicle, and we are quite concerned when it comes to moving special
permit vehicles in excess of 12 feet wide, especially if such movements were to
develop in quantity.
At this time, we wish to explain AASHO did encourage 6" wider buses for

intracity urban mass transit purposes to make the seating more comfortable
and more appealing to the public.
We are also of the opinion that within the time frame that we have, as well

as the available funds, that improved urban bus service hauling more people
with fewer vehicles in high density traffic areas must be encouraged, and may
be the only choice we have in the majority of the cases, considering the cost,
construction time, and limited routing of other transportation modes.
We also believe that such service must entice the person out of his automobile,

for any attempt to forceably prohibit the use of the automobile can definitely
change the spatial form of the city, its operation, and have a detrimental effect
on the central business intercity section. So, for that reason, we definitely encour-
aged the use of the wider bus in urban service to make it more attractive to the
public.
Such a vehicle, along with exclusive or preferential lanes, and the strategic

location of adequate fringe and corridor parking along major arteries into the
city operated in such a manner as to give adequate, safe, comfortable and con-
venient service must be encouraged.
AASHO has also encouraged the 20,000-pound single axle loading on the

grounds that it would be advantageous for urban delivery vehicles and for
buses where speeds are lower. The detrimental effects of axle loadings increase
geometrically as speeds increase, especially after a pavement roughens.
In developing our current Policy, AASHO kept its promise to industry by leav-

ing it to the option of the individual States regarding the use of 6" wider vehicles
if the State, in its opinion, had a system or prescribed routes that could accommo-
date them.

Practically all the States are having to operate many miles of 30 to 40 year
old Primary trunk lines that by modern standards are very circuitous, have
narrow shoulders, narrow pavements, inadequate sight distances, and steep
grades and, of course, they would object to wider vehicles using many of these,
and they also have home concern about the difficult enforcement problem that
might be involved in keeping wider vehicles off of some of the older functionally
obsolete Primaries, since these roads constitute a large portion of the routes for
intercity and interstate bus operations.
We know that the wider bus has been successfully used in several cities for

some length of time, and that there has been a limited degree of such runs,
mainly over some of the turnpikes.
At this point, we would like to refer to a current research study being con-

ducted by the Federal Highway Administration which has compared the blast
effects experienced by a car and a truck passing under controlled conditions, and
has used truck widths of both 96 and 102 inches. Tests have been conducted on
pavements with 8, 12 and 16-foot lanes and under conditions of head-wind,
no-wind and cross-wind, with a passenger vehicle both down-wind and up-wind
of the truck. The test vehicles used were a 1970 full-sized station wagon and a
3-axle, cab over engine tractor, towing a 40-foot 2-axle dry freight van.
In all cases, the tests were conducted with the car overtaking and passing

the truck. It was assumed initially that both the car and truck were centered
in their respective lanes, and a lateral deviation occurred only in the car with
the truck maintaining its same relative position in the lane. Under no wind
conditions, the main car disturbance resulted from a bow wave from the front
of the truck. On lanes of less than 12-foot width, the peak lateral deviation was
sufficient to cause the automobile to leave its lane in a direction away from the
truck.
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A head-wind will slightly Increase the magnitude of the disturbance, but
cross-winds can cause a considerably larger disturbance when the car passes
down-wind through the truck wake. With the car in this position, the lateral

deviation is toward the truck and for winds of the magnitude of 18 to 20 mph,
the car may cross into the adjacent lane, despite corrective action by the driver.
When the cross-wind is from the other direction, a small deviation occurs

approximately the same as the no-wind case. Deviation in the car's path is less
when the relative speed between the two vehicles is smaller.
Increases in the truck widths increases the intensity of the truck disturbance

and decreases the lateral clearances, but the effect are relatively small in going
from a 96-inch to a 102-inch truck for the test vehicles used.
Under no ambient wind conditions, the increase in truck width causes a peak

deviation in lateral clearance of from 5 to 7%. With 12-foot lane widths, results
indicate the necessity for an approximate 6-inch increase in lane width to off-set
the disturbance caused by the increased vehicle width. Drop-bed trailers and
vans, which do not permit wind flow under the body cause much larger disturb-
ances. The same could be true for the bus configuration.
In summarizing our position, we want to stress that AASHO took the fore-

front in encouraging the wider bus for urban service, where speeds are consid-
erably less than for over-the-road. In fact, some of the highest speeds recorded
by the State highway departments in speed studies on highways are by buses,
and the blast effects outlined in the Department of Transportation study, of
course, are proportional to speeds.
In the Federal highway research referred to above, some comment is made

that the use of dire vehicles might require or make desirable limited widening
of existing pavements. We do not believe that the State highway departments
would be much interested in this sort of a program, for the expense could be
completely out of balance with the economic gains of the industries that might
benefit, and their widening strips along highways, especially high-speed high-
ways, could not avoid having a longitudinal joint, the edges of which might not
always continue to match and could be a detriment to safe steering. Also, it
would give more edge loadings on the pavements since it would be impracticable
to try to have load transfer devices from the edge of the existing pavement to
the narrow widening strips.
However, for over-the-road operation, AASHO goes along with the wider bus

proposition so long as it is left to the option of the individual highway depart-
ments involved as to whether its operation will be permitted in that State, and
be permitted to take such actions as are necessary to prevent such buses from
using the older, narrower, two-lane, or even multi-lane Primary highways that
may form part of the routes of the bus service.

After all, the several State highway departments have the primary official
responsibility over the planning, design, construction, maintenance and operation
of the State highway systems, which accommodate most of the intercity and
Interstate highway traffic of the United States.
We also stress that every foot of the Interstate System is under State control,

and that except for the some 2,000 miles of the toll roads that were blanketed into
the Interstate mileage, that every foot of the Interstate routes are a part of
the several State highway system, and the title of these roads are in the State,
although constructed through a Federal-aid program.

Therefore, the highway administrators of the Member Departments of AASHO
are extremely interested in not only getting the best and optimum service and
balance between reasonable road life and the best use of the highway, but also
in protecting the convenience, comfort and safety of all of the public that uses
the highway systems. Our statement is given in this context.
Thank you.

71-954 0 - 72 - 6



74

Recommended Policy On Maximum Dimensions and
Weights Of Motor Vehicles To Be Operated
Over The Highways Of The United States

Prepared by The Committee on Highway Transport

The American Association of State Highway Officials

Officially Adopted by the American Association

of State Highway Officials

December 7, 1964 and

Revised January 15, 1968

Copyright 1968



75

COMMITTEE ON HIGHWAY TRANSPORT
R. G. Stapp, Wyoming, Chairman

A. E. Johnson, Secretary & Technical Advisor

Region I
R. H. Whittaker, New Hampshire
Robert W. Sweet, New York
Daniel 0. Cargill, Rhode Island
T. F. Airis, District of Columbia

Region III
John W. Hossack, Nebraska
John E. Meyer, Michigan
Walter Johnson, Kansas
John H. Swanberg, Minnesota

Region II
D. B. Fugate, Virginia
Ward Goodman, Arkansas
T. C. Robbins, Mississippi
C. W. Lee, North Carolina

Region IV

R. G. Stapp, Wyoming
Forrest Cooper, Oregon
C. G. Prahl, Washington
J. A. Legarra, California

Past Members
During the Development of the Policy *
R. C. Keeling, Kansas, Chairman (1954)

W. A. McWilliams, Delaware, Chairman (1955)

Carl Vogelgesang, Indiana, Chairman (1955)

R. R. Bartelsmeyer, Illinois, Chairman (1962)

George E. White, Jr., West Virginia, Chairman (1964

L. M. Clauson, Iowa, Chairman (1966)

C. F. Rogers, Bureau of Public Roads, Secretary (1953)

E. A. Finney, Michigan, Secretary (1965)

Region I

Wm. F. Childs, Jr., Maryland (1954)

William R. B. Froehlich, Pennsylvania
(1962)

E. H. Holmes, Bureau of Public Roads
(1962)

Edward J. McCarthy, Massachusetts
(1963)

Charles F. Mistretta, Massachusetts (1964)

N. M. Pritchett, Maryland (1961)
George J. Richards, Pennsylvania (1959)

R. A. Holden, Vermont (1966)

Region III

Frank Barker, Illinois (1954)

John G. Butter, Iowa (1960)

George M. Foster, Indiana (1962)

M. J. Hoffman, Minnesota (1957)

Charles M. Noble, Ohio (1959)

E. S. Preston, Ohio (1962)

L. F. Schaeublin, Ohio (1957)

F. R. White, Iowa (1954)

L. P. Zimmerman, Minnesota (1961)

L. M. Clauson, Iowa (1966)

Region II

J. A. Anderson, Virginia (1957)
Herbert Eldridge, Arkansas (1959)
L. W. Erickson, Tennessee (1954)
R. A. Harris, Mississippi (1954)
R. B. Richardson, Louisiana (1961)
George E. White, Jr., West Virginia
(1964)

D. H. Bray, Kentucky (1965)

Region IV

R. H. Baldock, Oregon (1956)
G. Bryce Bennett, Idaho (1964)
Burton G. Dwyre, New Mexico (1954)

Earl V. Miller, Idaho (1956)
R. C. Perkins, Arizona (1954)
Fred C. Quinnell, Jr., Montana (1964)
J. W. Vickery, California (1959)
W. C. Williams, Oregon (1962)
L. D. Wilson, New Mexico (1960)
J. R. Bromley, Wyoming (1965)
J. C. Womack, California (1967)

* Date of resignation or decease, parenthesized.



76

FOREWORD

The Committee on Highway Transport was organized to investigate and
evaluate the various transportation needs that should be served by the highway
system of the United States; determine the degree to which these needs are
met by the highway system in its current state of improvement, under existing
regulatory laws; and recommend such policies, regulations, laws, and practices
as may contribute to improve the efficiency of highway transportation with due
regard for the conservation and cost of the highway plant.

In November 1932, the, Association adopted its first Policy concerning maxi-
mum dimensions, weights, and speeds of motor vehicles. At the 1944 annual
meeting of AASHO, the Transport Committee gave initial consideration to a
revision of the 1932 Policy and the substitute recommendations adopted May 27,
1942, applicable for the duration of the war emergency. The 1932 Policy and
1942 substitute recommendations were formulated into a new Policy which was
adopted April 1, 1946. At its June 27, 1956 meeting, the AASHO Executive
Committee directed the Transport Committee to present a new recommended
Policy on Vehicle Dimensions and Weights at the conclusion of the AASHO Road
Test. The Policy presented here is the result of this AASHO Executive Committee
directive.

In preparing the Policy, the Committee considered historic trends in motor
vehicle use; in traffic volumes; in vehicle weights, types, and compositions; in
State regulatory limitations; and in the geometric capacities and structural capa-
bilities of the highway system. Use was made of the results of the series of
road tests, particularly of the AASHO Road Test, administered by the Highway
Research Board of the National Academy of Sciences under sponsorship of the
American Association of State Highway Officials. Consideration was given to
the requirements of national defense with respect to both existing road and bridge
capacity and probable future developments. Also, the Committee utilized the
information developed from certain special studies and related researches, con-
ducted by the Bureau of Public Roads and the States.

The formal statements and testimony of the following groups have been
considered in formulation of the Policy: Automotive Manufacturers Association,
Truck-Trailer Manufacturers Association, National Association of Motor Bus
Operators, American Petroleum Institute, Rubber Manufacturers Association,
Society of Automotive Engineers, American Trucking Association, American
Automobile Association, Mobile Homes Manufacturers Association, Mobile Home
Dealers National Association, National Highway Users Conference, National
Automobile Transporters Association, Construction Industries Manufacturers
Association, Private Truck Council of America, and Automotive Safety Founda-
tion.

The Policy was prepared with the assistance of the AASHO Committees
on Design, and Bridges and Structures, and in cooperation with the Bureau
of Public Roads as related to its responsibility in making recommendations to the
Congress with respect to maximum desirable vehicle dimensions and weights
called for under Section 108 of the Federal-Aid Highway Act of 1956.

3
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PURPOSE AND INTENT OF THE RECOMMENDED POLICY

It is the opinion of the American Association of State Highway Officials
that the adoption by all States of uniform standards governing the maximum
dimensions and weights of motor vehicles operating over the highways is neces-
sary for the following reasons:

(a) To promote the safety of highway transportation;
(b) To promote efficiency and economy in both the intrastate and inter-

state operation of motor vehicles;
(c) To establish and stabilize the basis for regulation of the many relations

between the dimensions and weights of motor vehicles and the strengths and
capacities of compatible highways;

(d) To provide for the fundamental prerequisites of geometric and struc-
tural highway design.

The Recommended Policy set forth herein has been designed to these ends
and it constitutes a recommendation for the consideration of appropriate Legisla-
tive bodies having the responsibilities of motor vehicle regulatory legislation. It
is hoped that the several states will make their respective codes of motor vehicle
laws consistent with this Policy to effect uniform motor transportation conditions
throughout the nation.

INTENT

It is the intent of the American Association of State Highway Officials that
the limits herein prescribed for vehicles shall be:

(a) Absolute maximum limits which are inclusive of all enforcement,
weighing, scale, or other tolerances;

(b) Enacted in all States as soon as possible for roads and bridges on the
completed portions of the National System of Interstate and Defense Highways
and other Designated Highways;

(c) Enacted in all States for all roads and bridges on other routes or systems
after an engineering determination has been made by the State highway depart-
ments that the roads and bridges of these routes or systems over which such
operations are to be authorized are sufficiently adequate in geometric capacity
and structural capability to accommodate such operations safely and economically;
and

(d) Maximum limits, which are not to be exceeded in the laws of any State,
during such period as this Policy shall remain in effect.

The Policy provides for regulation of vehicles in regular operation, for regu-
lation of overweight and oversize vehicles operated by special permit, for issuance
of special permits including assessment of permit fees, and for highway move-
ments essential to the national defense.

Supporting material used in the formulation of the Policy came from an
analysis of the physical research findings of the AASHO Road Test Project, from
pertinent material developed by individual States, AASHO Committees, the
Bureau of Public Roads, the Highway Research Board and from an extensive
evaluation study of the load supporting capabilities of existing pavements on the
several State highway systems made cooperatively by the Bureau of Public Roads
and the States in 1962.

5
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It is recommended that the Congress continue to set a ceiling on vehicle
weights and sizes similar to the pattern set in Section 127 of Title 23, U.S. Code,
Highways, but incorporating maximum controls from this recommended AASHO
Policy, with the individual States continuing to establish motor vehicle weight
and size legislation and regulations under that ceiling, and that any such
Congressional ceiling contain a "Grandfather Clause" allowing any motor vehicle
that exceeds such maximum ceiling limitations but is legally used as of the
effective date of such Congressional action, to continue to be used until July 1,

• 1975. (This is not intended for vehicles operating under special permit.)•

a
*

a
•

•
4
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CHAPTER 1.00 DEFINITIONS
APPLICANT: See SPECIAL PERMIT APPLICANT.

AXLE: The common axis of rotation of one or more wheels whether
power-driven or freely rotating, and whether in one or more segments, and
regardless of the number of wheels carried thereon. See also SINGLE AXLE.

AXLE GROUP: An assemblage of two or more consecutive axles con-
sidered together in determining their combined load effect on a bridge or pave-
ment structure. 0

AXLE WEIGHT: See SINGLE AXLE WEIGHT.

BUS: A motor vehicle designed for the transportation of more than 10
•persons.

CARGO: The items or freight to be moved; including items placed on or in
a vehicle, towed by a vehicle, or a vehicle itself.

CONNECTING MECHANISM: An arrangement of 'parts interconnecting
two or more consecutive axles to the frame of a vehicle in such a manner as to
equalize the load between axles.

DUMMY AXLE: A single axle attached independently to the frame of a
vehicle and so designed and placed as to indicate the appearance of a normal
tandem axle.

FREIGHT: See CARGO.

GROSS WEIGHT: The weight of a vehicle and/or vehicle combination
without load plus the weight of any load thereon.

HEIGHT: The total vertical dimension of any vehicle above the ground
surface including any load and load-holding device thereon.

HIGHWAY: The entire width between the boundary lines of every way
publicly maintained when any part thereof is open to the use of the public for
purposes of vehicular travel; synonymous and interchangeable in usage with
"street."

HIGHWAY DEPARTMENT: The highway administrative body of a State,
which is authorized and required to design, construct, maintain, operate, and con-
trol all highways under its jurisdiction.

LENGTH: The total longitudinal dimension of any vehicle or combination
of vehicles, including any load or load-holding devices thereon.

LOAD: A weight or quantity of anything resting upon something else re-
garded as its support.

MOTOR 'VEHICLE: A vehicle which is self-propelled or propelled by
electric power obtained from overhead trolley wires, but not operating upon rails.

OWNER: A person, other than a lien-holder, having the property in or
title to a vehicle, including a person entitled to the use and possession of a vehicle
subject to a security interest in another person, but excluding a lessee under a
lease not intended as security.

7
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PAVEMENT STRUCTURE: The combination of subbase, base course,
and surface course placed on an earth subgrade to support the traffic load and
distribute it to the roadbed.

REGULAR OPERATION: Movement over highways of vehicles, vehicle
combinations, and loads thereon, subject to the recommended limitations con-
tained in this Policy governing maximum weights and dimensions for motor
vehicles and loads thereon.

ROADWAY: The portion of a highway, including shoulders, for vehicular
• use. A divided highway has two or more roadways.

SCALE TOLERANCE: An allowable variation in the static weight of an
axle load in accordance with, but not exceeding, the precision of the scale

• involved.

SEMITRAILER: A vehicle designed for carrying persons or property and
drawn by a truck tractor on which part of its weight and load rests.

SINGLE AXLE: An assembly of two or more wheels, whose centers are
in one transverse vertical plane or may be included between two parallel trans-
verse vertical planes 40 inches apart extending across the full width of the vehicle.

SINGLE AXLE WEIGHT: The total weight transmitted to the road by a
single axle.

SPECIAL PERMIT: A written authorization to move or operate on a
highway a vehicle or vehicles with indivisible load of size and/or weight exceeding
the limits prescribed for vehicles in regular operation.

SPECIAL PERMIT APPLICANT: An individual, firm, partnership, cor-
poration, or association making application for a special permit to transport a
vehicle, vehicles, and/or load which is oversize or overweight and under whose
authority and responsibility such vehicle or load is transported.

STATE HIGHWAY ADMINISTRATIVE BODY: See HIGHWAY DE-
PARTMENT.

•

TANDEM AXLE: Any two or more consecutive axles whose centers are
more than 40 inches but not more than 96 inches apart, and are individually
attached to and/or articulated from a common attachment to the vehicle including
a connecting mechanism designed to equalize the load between axles.

TANDEM AXLE WEIGHT: The total weight transmitted to the road by
two or more consecutive axles whose centers may be included between parallel
transverse vertical planes spaced more than 40 inches and not more than 96 inches
apart, extending the full width of the vehicle.

TIRE, PNEUMATIC: A tire of rubber or other resilient material which
depends upon compressed air for support of a load.

TRAILER: A vehicle designed for carrying persons or property and drawn
by a motor vehicle which carries no part of the weight and load of the trailer
on its own wheels.

TRAVELED WAY: The portion of the roadway for the movement of
vehicles, exclusive of shoulders and auxiliary lanes.

TRUCK: A motor vehicle designed, used, or maintained primarily for the
transportation of property.

8
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TRUCK-TRACTOR: A motor vehicle designed for drawing other vehicles,

but not for a load other than a part of the weight of the vehicle and load drawn.

TURNING PATH: The path of a designated point on a vehicle making

a specified turn.

TURNING TRACK WIDTH: The radial distance between the turning paths

of the outside of the outer front tire and the outside of the rear tire which is

nearest the center of the turn.

VEHICLE: A device in, upon, or by which any person or property may be

transported or drawn upon a highway, except devices moved by human power

or used exclusively upon stationary rails or tracks.

VEHICLE COMBINATION: A truck-tractor and semitrailer, either with or

without a full trailer, or a truck with one or more full trailers.

WEIGHT: See GROSS WEIGHT.

WIDTH: The total outside transverse dimension of a vehicle including any

load or load-holding devices thereon, but excluding approved safety devices and

tire bulge due to load.

4
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CHAPTER 2.00 VEHICLES IN REGULAR OPERATION

2.01 Scope

The provisions of this Chapter governing width, height, length, tire pressure,
permissible loads, and performance limits shall apply to vehicles serving in regu-
lar operation, as defined in Chapter 1.00. Vehicles operated under the terms of
special permits are covered in Chapter 3.00.

2.02 Exclusions

Such operation as may be excluded by this Policy, if not covered by special
permit. may be covered in State regulatory legislation by an appropriate "grand-
father" clause for the registration life of the vehicle.

2.03 Notation

Figure 1 shows silhouettes of most basic commercial vehicle types in regular
operation as designated by code based on axle arrangement. The first digit indi-
cates the number of axles of the truck or truck-tractor. The letter "S" indicates
a semitrailer, and the digit immediately following an "S" indicates the number of
axles on the semitrailer. Any digit other than the first in a combination, when
not preceded by an "S", indicates a trailer and the number of its axles. For
instance, a 2-S2 combination is a two-axle truck-tractor with a tandem-axle
semitrailer. A 3-S1-2 combination is a three-axle truck-tractor with tandem rear
axles, a semitrailer with a single axle, and a trailer with two axles.

2.04 Width

No vehicle, including any load and loadholding devices thereon, using com-
pleted sections of the National System of Interstate and Defense Highways shall
exceed a width of 102 inches, excluding both tire bulge and approved safety
devices. Further use of the 102-inch maximum width shall not be applicable
on other routes in a State unless the State's highway system is predominantly of
sufficient lane width for safe accommodation of vehicles of such width.

2.05 Height

No vehicle, including any load and load-holding devices thereon, shall exceed
a height of 13 feet 6 inches.

2.06 Length

2.06.01 No single truck or truck-tractor, including any load thereon, shall
have an overall length, inclusive of front and rear bumpers, in excess of 40 feet.

2.06.02 No single two-axle or three-axle bus, including any load thereon,
shall have an overall length, inclusive of front and rear bumpers, in excess of
40 feet.

2.06.03 No single semitrailer or trailer, including any load thereon, shall
have an overall length, inclusive of rear bumper, in excess of 40 feet.

2.06.04 No combination of truck-tractor and semitrailer, including any load
thereon, shall have an overall length,- inclusive of front and rear bumpers, in
excess of 55 feet.

11
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2.06.05 No other combination of vehicles shall consist of more than two
units, except that one truck-tractor semitrailer may haul one complete trailer, and
no such combination of vehicles, including any load thereon, shall have an overall
length, inclusive of front and rear bumpers, in excess of 65 feet.

2.07 Tire Pressure

The loads hereinafter specified for vehicles in regular operation shall be
permissible only when such loads are transmitted to the road surface through
wheels equipped with pneumatic tires, and no such tire equipment shall be de-
signed for use or used with an operating inflation pressure in excess of 95 pounds
per square inch.

2.08 Maximum Permissible Weights•

2.08.01 Single-axle weight: The total gross weight imposed on the highway
by the wheels of any one single axle of a vehicle shall not exceed 20,000 pounds,
including any and all weight tolerances.

2.08.02 Tandem-axle weight: The total gross weight imposed on the highway
by two or more consecutive axles in tandem articulated from a common attach-
ment to the vehicle, and spaced not less than 40 inches nor more than 96 inches
apart, shall not exceed 32,000 pounds, including any and all weight tolerances,
and no one axle of any such group of two consecutive axles shall exceed the
weight permitted for a single axle. Further, the weight imposed on the highway
by two or more consecutive axles, individually attached to the vehicle and spaced
not less than 40 inches nor more than 96 inches apart, shall not exceed 32,000
pounds. No one axle of any such group of two or more consecutive axles shall
exceed the weight permitted for a single axle.

2.08.03 Maximum permissible axle group weights: The total gross weight in
pounds imposed on the highway by any group of two or more consecutive axles
on a vehicle or combination of vehicles, shall not exceed the value given in
Table 1, corresponding to the distance in feet between the extreme axles of the
group measured longitudinally to the nearest foot. (The following general formula
was used in preparing Table 1) :

LN
W= 500(  + 12N -I- 32)

N — 1
6 where W=maximum weight in pounds carried on any group of two or more

axles, including any and all weight tolerances.
L=distance in feet between the extremes of any group of two or more

consecutive axles
• N=number of axles in the group under consideration.

2.08.04 Maximum permissible vehicle gross weight: The total gross weight
imposed on the highway by a vehicle or combination of vehicles with two or
more consecutive axles, shall be determined by the application of the maximum
permissible axle group weights presented in Table I and as limited by allowable
length and axle weight controls as demonstrated for certain typical vehicle types
in Table II. It shall be the responsibility of each State to interpret and integrate
the maximum permissible gross axle group weights into a simplified scheme for
checking individual axle weights and total gross vehicle weights at monitoring
scales.

13
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2.08.05 Weight reductions: The maximum single-axle, tandem-axle, and axle-
group weights recommended in paragraphs 2.08.01, 2.08.02, and 2.08.03 are
subject to reduction at the discretion of the appropriate highway authorities dur-
ing periods when road subgrades have been weakened by water saturation, frost-
action, or some other cause.

2.09 Performance Requirements

2.09.01 The total gross weight of any vehicle or combination of vehicles
shall not exceed a ratio of 400 pounds per engine net horsepower delivered to the
clutch or its equivalent under conditions specified in SAE Test Code.

2.09.02 Brake performance shall conform to the requirements set forth in the
most recent Uniform Vehicle Code of the National Committee on Uniform Traffic
Laws and Ordinances.

2.09.03 Linkage between combinations of vehicles shall conform to the
current recommended practice of the Society of Automotive Engineers.

2.09.04 Dummy axles shall not be considered in the determination of
allowable loads.

4



87

TABLE 1 COMPUTED GROSS WEIGHT TABLE
For various spacings of axle groupings

BASED ON AASHO HIS (44) BRIDGES WITH OVERSTRESSES NOT TO EXCEED 30 PERCENT

LN I2N 32)
Weight Formula W = 500 (—

N-1

Distant., in
feet between
th• extreme*
of any group
el two or more

Maximum computed weight in pounds for any group of two or more consecutive axles (wheelbases)

2 axles 3 axles 4 axles 5 axles 6 axles

4
5
6
7
8 32000
9 37000 40500
10 38000 41500

II 39000 42000
12 40000 43000 48000

14
43500 48500
44500 49500

15 45000 50000

16 46000 50500
17 46500 51500
18 47500 52000
19 48000 52500
20 49000 53500

21 49500 54000
22 50500 54500
23 51000 55500
24 52000 56000
25 52500 56500

z6 53500 57500
27 54000 58000
28 55000 58500
29 55500 59500
30 56500 60000

31 57000 60500
32 58000 61500
33 58500 62000
34 59500 62500
35 60000 63500

36 64000
37 64500
38 65500 69500
39 66000 70500
40 66500 71000

41 67000 71500
42 68000 72000
43 68500 73000
44 69500 73500
45 70000 74000

46 70500 74500
47 71500 75500
48 72000 76000 81
49 72500 76500 81500
50 73500 77000 82000

51 74000 78000 82500
52 74500 8300078500
53
54

75500 79000
79500 

83500
76000 84500

55 76500 80500  85000

56 77500 81000 85500
57 78000 81500 86000
58 78500 82000 87000
59
60

79500 87500
80000 

83000
83500 88000

Not• The lo•ds are comPaNd. th•   SOO lbs

ilholdTri=l'a'snol°;‘O'r'innore=4.arCTIVsis'ourty1;•"andflr-43:,."1.7.':‘,1°::?rn'ild..na 
the lo•d on •ny two axles speced a ft or less to 11,000 lbs

1.„1.:• right,,f,arrylathgivion •bov• should b• •ppli•d to determine th• permissible loads of vehicles whenever th• lo•d on th• front axle is consid•r•bly less than
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TABLE II PERMISSIBLE GROSS LOAD TABLE
BASED ON AASHO H15(44) BRIDGES WITH OVERSTRESSES NOT TO EXCEED 30 PERCENT

FOR CERTAIN TYPICAL VEHICLES IN REGULAR OPERATION ILLUSTRATING WHEN TOTAL COMPUTED GROSS WEIGHT
OR THE AXLE LOADINGS CONTROL THE PERMISSIBLE GROSS LOAD OF THE VEHICLE.

LN I2N + 32 )Weight Formula W 500
( N-1

(A)—Permissible Gross Load of Vehicle Limited by Axles (B)—Computed Gross Load Controls
Distort" in feist

betweisn th•
ostr•rniss of •ny

rgro%Pc:ifnst:c':A

Maximum load in pounds carried on any group of two or more consecutive axles

4 Axles 
2TyAp:I7 I Ty,. 3 Ar TYPO 141 4- INN. 2-2 TyPe 2-32 1 Type  3.S1

4
5
6 32000
7 32000

32000[8 200 91
9 3'00 40500 / 40500
10 3 0 41500 41500

3 0 0 200 42000
12 000 300 43000
13 5 43500
14 4 510 44500
15 4 0.0 45000

16 46110 46000
17 46 00 46500
18 47,00 47500
19 4 :es 0 48000
20 4 '09 0 49000

21 4.510 N49500
22 .5.4 501
23 100
24 200 5t001
25

26 0
27 0 O-o-
28 00 —
29 00
30 00

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52 §
53
54
55

56
57
58
59
60

N
o
t
 P

er
mi

tt
ed

 

N
o
t
 
Pe

rm
it

te
d 

48000
48500
49500
50000

50500
51500
52000
52500
53500

54000
54500
55500
56000
56500

57500
58000
58500
59500
60000

60500
61500
62000
62500
63500

64000
64500
65500
66000
66500

67000
68000
68500
9
000

050
594

7'090
7 510
75 0

4110
4 00
75.00
76110
7 0

0

50
950
000

N
o
t
 
Pe

rm
it

te
d 

." 48000 48000
48500 48500
49500 49500
50000 50000

50500
51500
52000
52500
53500

54000
54500
55500
56000
56500

57500
58000
58500
59500
60000

60500
\ 61500

200
• 250
•35O1

6
6
6
6
66

67

Ce

5
.19
.9

00
68 00
6810
6
7

7
7

5
0

5
5
200
250
350

0

0

N
o
t
 
Pe

rm
it

te
d 

50500
51500
52000
52500
53500

54000
54500
55500
56000
56500

57500
58000
58500
59500
60000

60500
61500

8

.250i
•3501

60
65
65
6
66 00

00
00

63:90

-5e
101

.59
715
200
250
350 FO-

S Asles

TYO• Type 3-S2

72000
73000
73500
74000

69500
70500
71000

71500
72000
73000
73500
74000

74500
75500
76000 8
76500
77000

78000
78500
79000
79500
80500

81000
81500
: 009

6,

:A(.11E9,11

0

7\50
76'00
7 0
0

N
o
t
 P

er
mi

tt
ed

 

6 Axil.
All Tyros%

N
o
t
 
Pe

rm
it

te
d 

1 81000
81500
82000

82500
83000
83500
84500
85000

85500
86000
87000
87500
• 88000 

Note: Th• loads ar• tornput•d to Mgt ne•rest SOO lb..
The modifications consist In limiting tit. rosisInsoin logid on a y sing, •xle to 20,000 lbg •nd the load on any two axles sp•x•d I N. or I gs on cont•rs to 32.000 lbs.
Loaded vehicles et 7 or rnor• •xlas reg•rdlois of type. •nd of whe•lbag• are not perrnittgosl.
Tab, I Is •pplIc•bl• to gross loads of 44hIcles.

T4ho: ZPus'bi. I1, 90VaIrr 21 °r mcl."1"..gir'n7d"td ".10* 0"lb "twor; 1"t'l.nt.rbt f."7h"tni"lr:Urn'Pent7b1.4 342•Ze'1.6.ngth to ars,. .1 th•
distance ° 

•
a

•



89

CHAPTER 3.00 VEHICLES OPERATING BY SPECIAL PERMIT

3.01 Conditions for Permit

The operation of vehicles or combinations of vehicles having dimensions or
weights in excess of the maximum limits herein recommended shall be permitted
only if authorized by special permit issued by an appropriate State authority.

• In the interest of safety, no permit shall be issued for other than short4 haul local movements where the vehicle, or vehicle with load is of such width that
would require more than one lane of the selected route of travel. Exceptions
may be made if the movement is essential to the National Defense, as outlined
in Chapter 4, or is made necessary under unusual or unavoidable circumstances
and is in the public interest.

•

3.02 Statutory Provisions

It is recommended by the American Association of State Highway Officials:
(a) that statutory .provisions be made by each State for authorization of

oversize and/or overweight vehicular movements by special permits;
(b) that the statutory authority. for the issuance of special permits governing

such vehicular movements and for the establishment and collection of special per-
mit fees be vested in the State highway departments;

(c) that such statutory provisions make mandatory the requirement that the
issuance of such special permits shall be predicated, in each case, on an engineer-
ing determination of economy and feasibility made by the State highway depart-
ment.

3.03 Permit Issuance

It is further recommended that each State highway department establish a
general policy governing the issuance of special permits covering the movement
of vehicles not permitted in regular operation which will provide just and uniform
treatment for the occasional movement of vehicles and cargoes of excessive size
and weight essential in pursuit of legitimate and objective enterprise within the
State.

17
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CHAPTER 4.00 NATIONAL DEFENSE

4.01 State Procedures

It is recommended that each State highway department establish procedures
to permit highway movements in excess of legal limits which are essential to
national defense.

4.02 Military Certification

It is the intent of this Policy on movements essential to national defense that
the Department of Defense shall be the sole certifying agency during peacetime
for all movements by any national agency declared essential to the national
defense. During a national emergency, movements essential to national defense
would be far greater in scope, and those not under direct control of one of the
military departments or Department of Defense agencies would be certified by
the appropriate emergency transportation authority.

4.03 Joint Policies (AASHO and Department of Defense)

4.03.01 Except to meet overriding military necessity, no vehicular move-
ment which exceeds any legal weight or dimension limitatiOn, nor any other
special military movement, will be undertaken over public highways unless prior
permission is secured from the State authorities concerned. Necessary permits
for short-distance local movements not under the jurisdiction of States will be
obtained from local governments in accordance with applicable regulations and
ordinances.

4.03.02 If movements of oversized or overweight vehicles that are militarily
owned or operated are in the interest of national defense but cannot be certified
as essential to national defense, designated military representatives may discuss
the matter with designated State representatives concerned. If a permit is ap-
proved by the proper issuing authority of a given State without regard to the
military essentiality of the movement, this approval will be accepted by the mili-
tary departments as evidence that such movement in the State of issue is within
the provisions of the laws of such State governing civilian cargo movements.

4.03.03 Permits for oversized or overweight movements which may be
applied for by a commercial carrier and approved by a State issuing authority
in a given State without regard to the military character of the cargc, will be
accepted by the military departments as evidence that such movements in the
State of issue are within the provisions of the laws of that State governing
civilian cargo movements. However, if it is essential to national defense that an
oversized or overweight movement be made by highway, under no condition shall
carriers be authorized to certify the military necessity of such a movement to
State authorities.

4.04 Procedures for Implementing Joint Policies

4.04.01 Each State will designate an official (and alternates, if desired) au-
thorized to issue permits for oversized, overweight, or other special military
movements on public highways.

19
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4.04.02 The Army, Navy, Air Force, and Marine Corps will designate a
limited number of officials authorized to request permits for oversized, overweight.
or other special military movements on public highways.

4.04.03 The Chief of Transportation, Department of the Army, will main-
tain a directory showing the name(s) of the individual(s) in each State authorized
to issue permits, together with a list of officials within the Department of Defense
authorized to request permits, and will furnish current copies of same to all
States and to Department of Defense agencies.

4.04.04 Authorized military representatives will determine whether a move-
ment by highway is essential to national defense and will make necessary certifica-
tions to the appropriate State authorities.

4.04.05 Authorized military representatives will, when applying to State•• representatives for permits for oversized, overweight, or other special vehicular
movements, furnish such information as may be necessary to enable the State
representatives to make a reasonable evaluation of the effects of the movements
on the highway facilities and traffic involved.

20
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•

Senator BAYH. Unfortunately, as chairman of the subcommittee,
I find myself wearing two hats this morning. For the benefit of those
present, will you please bear with me if around 10 : 45 I depart the
premises for about 5 minutes. It is necessary for me to testify on one of
my own bills at the opening of another hearing, but I will return here
as soon as possible to resume this session.
Our first witness this morning is Honorable Fred Schwengel, our

colleague from the House. We are pleased to welcome you, Congress-
man Schwengel.

STATEMENT OF HON. FRED SCHWENGEL, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF IOWA

• Mr. SCHWENGEL. Mr. Chairman, and members of the committee,
I have a rather detailed statement which I would like to submit for in-
clusion in the printed record of these hearings along with four ap-
pendixes. Among the appendixes are the summary report and the ac-
tual report of the truck blast study conducted by Systems Technology
Inc., for the Department of Transportation.
If that is agreeable, I will proceed to summarize my statement.
Senator BAYH. We will be glad to put all of the information and

your entire statement in the record and you may proceed as you de-
sire.
(The statement referred to appears on p. 101.)
Mr. SCHWENGEL. Mr. Chairman and members of the subcommittee,

I appreciate this opportunity to appear before your committee in op-
position to the big bus bill. While I am always happy to have the
opportunity to appear before my distinguished colleagues here in the
Senate, I am not happy to be appearing before you with respect to
this particular legislation.
This legislation has been before the last three Congresses and has

been rejected by our two immediate precedessors, the 90th and the
91st Congresses.

It is particularly disappointing to find that we are still trying to deal
with this subject in the absence of adequate factual data, and that
we are dealing with it in an even more piecemeal fashion than before.
Gentlemen, let me start by telling you what this bill does not do.
One of the most erroneous points made by proponents of the bill

is that it will be the solution to our urban mass-transit problems.
Nothing could be further from the truth. Proponents argue that the

• wider seats in the wider bus will lure the driver out of his auto-
mobile.
The fact of the matter is that the majority of our large cities have

102 inch buses by virtue of the grandfather clause in the 1956 act.
Few, if any, of these wider buses have seats wider than the 17-inch
seats contained in most of the present day Greyhound and Trailway
buses.
By comparison, coach seats on most United Airlines planes measure

161/2, 1634, and 17 inches respectively. The transit people have put the
extra space into wider aisles so that more people can stand in their
buses. There is little likelihood that the prospect of standing in the
wider aisle is going to entice many drivers out of their automobiles.
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It is my conviction that the major interest of the city transit peo-
ple have in this legislation is to obtain permission to run their existing
102 inch buses on the Interstate System for charter trips.
The charter trips are a lucrative source of income for many city

transit systems. This statement was supported by the testimony given
yesterday by Michael Cafferty, chairman of the board of the Chicago
Transit Co.

Increased charter business will have little impact on solving urban
traffic congestion. In addition, for reasons set forth in the section on
tires contained in my full statement, it may be a bad public policy to
encourage use of these buses for charter business.

Despite the vigorous denial by the proponents, this bill is a foot
in the door for another big truck bill. Believe me, the truckers are
vitally interested in this bill. That is why one of their lobbyists asked
me not to oppose this bill on the House floor.
That is why the House gallery was filled with American Trucking

Association lobbyists the day we considered the bill. And they have
reason to be interested because it is difficult for me to see on what
rational basis you can deny the wider width limitation to truckers
once you've granted it to the bus owners.
Further, no assurances were offered by the proponents that a big

truck bill will not be introduced by them. This position is further con-
firmed by a prediction contained in a recent issue of a leading financial
newsletter. The newsletter predicted passage of the bus bill followed
by a passage of a truck bill next year.
In my statement I deal more thoroughly with this point.
Now, let's go to air turbulence. This is a point I raised repeatedly

when this bill was before the committee on the House side. It would
appear that my earlier fears and the fears of others with respect to
increased air turbulence have been substantiated by a recent study
conducted for the Department of Transportation. The study was con-
ducted by Systems Technology, Inc., of Hawthorne, Calif.
I have studied their record. They are a competent and reliable com-

pany.
The study shows that there is definitely an increase in air turbulence

with an increase of 6 inches in truck width. Earlier, Department of
Transportation officials indicated that the truck studies would not
have a bearing on the bus turbulence problem because the truck turbu-
lence originated primarily in the gap between the truck trailer and its
cab.
The report specifically negates this proposition, by this statement:
The amount of gap between trailer and tractor is not as significant because the

corresponding flow is mostly above the level of the car.

For this reason, I feel it is valid to assume that the results of the
bus air turbulence tests will be similar to the results of the truck
studies. We must, of course, complete the bus studies, but the pro-
ponents of the bill are demanding action before the bus tests are com-
pleted, and, so we have to act on the best information presently
available.
The Department has advised me that the bus blast study will not be

completed until January of 1973.

4
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The most important finding contained in the truck report is the fact
that air turbulence does constitute a serious hazard to motorists. The
tests revealed that under certain conditions the auto being tested was
nearly blasted out of its traffic lane onto the shoulder.
In another case, the auto was blasted—or sucked—so close to the

truck as to create imminent danger of collision.
With respect to increasing the truck width by 6 inches, the study

notes: "Increasing truck width has two main effects: It increases the
intensity of the truck disturbance and it decreases the side to side

• clearance between car and truck.
Also, "Increasing truck width can increase the disturbance (blast)

and affect car/driver performance." Testifying on the big truck leg-
islation in 1970, Mrs. Walter Varney Magee, president of the General
Federation of Women's Clubs said:

Statistics cannot reflect our fears when our cars are rocked when passing or
being passed by a huge vehicle several times the size of a passenger car.

The people conducting the truck air disturbance study have come
up with some real "think tank" language to describe the fear of which
Mrs. Magee spoke. The report states:
The psychophysiological response measures show an increased driver stress

associated with the truck disturbance input. This autonomic recruitment can
help the driver improve his performance. However, it may have associated per-
ceptual narrowing which reduces his attention to other aspects of the driving
task.

In plain language, this means the air blast from trucks scares the
Hades out of most drivers.
Mrs. Magee underestimated our modern scientists when she said

"Statistics cannot reflect our fears * * *" The study precisely docu-
ments those fears as statistics. The report states:
The driver heart rate data reflects increased stress at higher speeds * * *

for example. the heart rate variability is reduced and the heart rate increases
from about 65 to 80 beats per minute * * * these data show that the experi-
enced driver is "stressed" by the knowledge that the truck interference disturb-
ance can represent a potentially hazardous situation.

The House Public Works Committee report states that the bill will
result in costs of approximately $400,000 over a 5-year period, mainly
for costs of the blast studies. That figure may be drastically changed
by a recommendation made in the truck blast study. The study states:
With 10 to 12 foot lane widths these results imply that approximately a 6-inch

increase in centerline separation—lane width—is needed to offset the disturbance
increment due to an overall truck width increase from 96 to 102 inches.

If carried out, this would mean adding an additional 2 feet of pav-
ing to most of our Interstate Systems, the greater portion of which
has four traffic lanes. The cost of such an alteration would be astro-
nomical. It would represent billions more of expenditures on the roads.
While these findings obviously were not derived from buses, they

certainly present enough of a warning flag to warrant delaying this
legislation until the bus studies are completed.
This bill in and of itself, provides only for a 6-inch increase in

width. However, the testimony of the busowners clearly indicate that
they intend to use the new provision along with existing provisions
to put much larger buses on our highways.
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Greyhound's new bus is not only 6 inches wider, but 2 feet taller,
5 feet longer, and 12,267 pounds heavier than the model most com-
monly used at present. That, from any viewpoint is a big bus. And,
those extra pounds are going to cause increased wear and tear on the
highways, and thus increased maintenance costs.
Mr. Chairman, I may be able to partially answer one of the ques-

tions which you asked yesterday with respect to braking capacity.
You know, considering the safety advantages claimed for the bigger
bus it always seems to me that the proponents of this bill are woe-
fully lacking when it comes to specific answers on safety-related ques-
tions. It would seem they should have those answers on the tip of their
tongues, especially since several of the questions which you asked were
asked during the House hearings on the bill.

Specifically, the National Highway Traffic Safety Administration
regulations for new buses and trucks require them to stop within 245
feet at 60 miles per hour. Industry spokesmen yesterday said the new
buses meet this standard.
By comparison, a typical automobile is required to stop within 216

feet at 60 miles per hour. The danger of mixing in the same stream
of traffic vehicles with such widely varying braking ability should be
readily apparent to all. The National Transportation Safety Board
has repeatedly addressed itself to this question.
Mr. Chairman, when a bill of this .importance is enacted, granting

very significant new privileges to one group of citizens, it would seem
logical that a certain balancing of the various interests involved would
occur. Such is not the case with this bill. Proponents deny this by
pointing to the fact that the Secretary of Transportation will have the
opportunity to promulgate necessary regulations before the effective
date of the bill. Let's look a little closer at this question.

First, the Secretary has advised me that the final report on the
bus blast studies will not be available until January of 1973. The
effective date of the legislation is July 1, 1973, which gives the
Secretary a mere 6 months to promulgate the necessary regulations.
Even under ideal conditions, with full industry cooperation it is

highly doubtful if necessary regulations could be promulgated. biven
o-longerthe prior history of the bus industry with respect to safety Ivla-

tions, it will take a good deal loner than 6 months. Even now, they
have taken the Department of Transportation to court to delay the
regrooved tire regulations.
The point I would make here is that if this legislation is even-

tually enacted, the public should get some "quid pro quo" for- the
new privilege granted to the bus owners. And, that "quid pro quo"
should be contained in the legislation itself, and should be in the
form of assurances that the increased width will in fact be put to
the maximum possible use for safety.
Mr. Chairman, at the minimum, I recommend that you postpone

further action on this legislation until the bus blast studies are com-
pleted in January of 1973. If you feel that some action should be
taken now, I urge you to act on proposals such as my bill, H.R.
453, creating a Commission to study the whole question of sizes and
weights on all Federal-aid highways.

4
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It is high time we gave some cI nsideration to the public inter-
est in this matter., and stopped dealing on the basis of piecemeal,
special-interest legislation.
Should your committee decide to report favorably on the House-

passed version of the bill, I would respectfully request that you amend
its coverage to the entire Federal-aid system.

Surely, if my colleagues in the House were sufficiently worried
about operation of the wider bus on sections of the interstate having
less than 12-kot lanes, to prohibit operation on those sections, they

• must have been even more concerned about the 8- and 10-foot lanes
on other portions of the Federal System.
I yield the balance of my time.
Senator BAYII. Thank you very much, Congressman Schwengel. I

krlOW how deeply you feel about this. I have read several statements• that you have made previously and I am anxious to read all of the
inkrmation you have in your testimony that you did liot cover in
your oral statement.
Public interest is what you are trying to protect. As for this member

of the committee, that factor will be the ultimate consideration as I
make my personal determination. Do you have time for one or two
questions?
Mr. SCHWENGEL. YeS.
Senator BAYH. The fact that compounds this decision in my mind

is the situation which exists today, one which it would be rather
naive th ignore. If we are going to suggest that 102-inch buses are
dangerous on the most modern of our highways, do we not have the
responsibility to be consistent and point out they are even more dan-
gerous on noninterstate highways where the lanes are often more
narrow ?
Mr. SCHWENGEL. I would be glad to respond to that. I am aware of

this problem and this is the reason kr my bill, H.R.We ought to
study this whole area and determine what should be public policy. It
is my feeling, my deep feeling, but I would like to reserve final judg-
ment on this until a study, but it is my deep feeling now that we ought
to look toward reducing sizes to standard sizes of 96 inches to all buses
and trucks.
We had hearings for 74 days when we brought the Interstate Sys-* tem into being and those hearings determined widths a highways

and we were considering then 96 -inch buses and 96-inch buses and
trucks are relatively safe on 24 -foot highways where we have the four
lanes.

Senator BAYH. I don't know a anyone, sir, who has yet suggested
that we prohibit these buses from being on the other Federal-aid high-
ways that are narrOWer than 12 feet,. Was there an effort made to
amend the bill in the House? Should we start studies to take them
I' of those roads?
Mr. ScHwENGEL. A question was brought up here but we ao•reed

In a grandfather clause at, that time which I have never agreed to.
Senator BAYH. But it in fact does exist today.
Mr. SCHWENGEL. Yes, it does exist.
Senator BAYH. The safety fa,ctors are the ones that I want to delve

into. Th0y have not been as adequately presented or as thoroughly
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analyzed as I would like. The proponents of the wider bus bill sug-
gest that, because of the new equipment, larger brakes and tires and
more room for air cushions for shock absorbers, and so forth, that the
wider bus does have increased built-in safety factors.
Do you know of any tests that would either substantiate this or

rebut it?
Mr. SCHWENGEL. I am not an engineer but I have counseled with

engineers and they tell me that buses with the present widths can
improve their braking capacity, with improved tires.

Senator BAYH. Do you know of any such specific study? We of
course will have some Government people in to testify and can ask
whether they have looked into this.
Mr. SCHWENGEL. They are looking into this, I am sure. Further, on

that point, one of the big bus companies came before our committee,
and while admitting that they could get wider drums and more brak-
ing space with wider buses, also said they had no plans to change the
size of their chassis. So they weren't going to take advantage of it and
the bill didn't require that at all.

Senator BAYH. Apparently that bus company has not testified here
yet, or perhaps I didn't ask the right questions.
Mr. SCHWENGEL. Well, it is in the hearing on the House side. I can

cite that source for you.
Senator BAYH. Part of your testimony about the size of the new,

wider bus seemed to compare some of the smaller, older buses that
exist today to the so-called supercruiser, which is the big 102-inch
bus, rather than to use the statistics of the most commonly used bus,
the so-called scenic cruiser which is 96 inches.
Let me list some 01 this data about the scenic cruiser so you can

see if you have contrary data about this bus which is presently being
used widely today. Of course, it is 96 inches in width, compared to
the new big bus of 102 inches in width.
The overall length would be identical-40 feet. Seating capacity

would be the same. Overall height would be 1 foot 3/4 inch higher and
its loaded gross weight would only be 2,000 pounds heavier.
Mr. SCHWENGEL. That is the testimony I think you heard yesterday.

The testimony I referred to was testimony appearing before our com-
mittee and I can give you the citation for that. I have some notes here
that will confirm that.

Senator BAYH. Were you comparing the new 40-feet bus with the
older 35-foot bus?
Mr. SCHWENGEL. Yes; but the comparison you made was not a true

comparison either compared to that, considering the earlier testimony
which I referred to which this bill would legalize if you passed it.
They were talking yesterday about plans, I guess, but with the testi-
mony before us, we had the testimony that, I believe it was the Grey-
hound MC 5 and 6, and this is from the testimony of the Greyhound
people themselves at an earlier time.
I am not referring to yesterday. We can give the citation on that if

you would like to have it.
Senator BAYH. I would appreciate that if our staff could get some

information from you. It would be helpful to us.
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There is one other matter that I wanted to ask you about. There
has been no chance to have the people who made this blast study up
here, but I hope we can get additional information and see what fur-
ther efforts the Department has made. I was interested in your testi-
mony citing the study which you placed in the Congressional Record
and is before me. You stated that increasing the truck widths would
have two main effects: it would increase the intensity of the truck
disturbance; and it would decrease the side-to-side clearance between
car and truck.

• I think that is what you included in your testimony. That obviously• makes good sense. When a car passes one of these big trucks or big
buses, there is a noticeable effect. However, in looking specifically at
the problem that confronts us, I notice that the report further makes
this statement:
"Both effects are relatively small in going from a 96 to a 102 inch

truck, for the test vehicle used. * * * The effect of a nominal truck
width increase is insignificant in a large cross-wind because the basic
cross-wind disturbance is large and persuasive, as noted."
Do you have other comments on this? I haven't had a chance to

study the full report carefully.
Mr. SCIIWENGEL. The full report will deal with that point which I

have asked to put in the record and I think you will find your answer
there.

Senator BAYH. It seems to indicate that, although there is consider-
able blast or disturbance caused by passing such large vehicles as
trucks, an increase in width of 6 inches would not make a very great
difference in that effect.
Here again, we must keep in mind what impact it would have. I

don't think any of us would say we would favor taking buses and
trucks completely off the road, but we are trying to determine in our
minds what the increase of 6 inches would have as far as blast effect.
This report, unless I read it erroneously, would lead one to believe
it is a rather insignificant difference—not exactly insignificant, but
at least it would not make a very great difference in that effect.
Mr. SCIIWENGEL. Tinder certain circumstances this would be right,

but under certain circumstances it could have very significant in-
fluence. I don't know the exact citation you have there.

Senator BAYII. I have been reading from the reprint in the Con-
gressional Record, December 2, 1971, page E12831, which I think you
requested to be printed on December 1.•
Senator BOGGS. Mr. Chairman you are discussing this report on an

investigation of the effect of truck hydrodynamic disturbances on pas-
senger car control and performance, dated October 1971. I believe the
passage in question appears on page 6.
Senator BAYH. That is right.
Senator BOGGS. This has been made a part of the record?
Senator BAYII. Yes; Congressman Schwengel put it in the Congres-

sional Record and I was reading from the Congressional Record, Ex-
tensions of Remarks, for December 2, 1971.
(The report referred to, entitled "Appendix III," is part of Con-

gressman Schwengel's complete statement and appears on p. 122.)
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Senator BAYH. I know you are terribly busy, Congressman
Schwengel, and you have been very kind to appear as a witness today.
Please let us have the benefit of your staff examination of the report
and we will study it also to learn what additional information there
is and what other tests are being conducted.
Mr. SCHWENGEL. There may be others following on this. program

that will deal with this point also.
Senator BAYH. Thank you very much. There is one other question

I wanted to raise with you. Although we make judgments for our-
selves, I think we have to give our colleagues who might differ full
marks for sincerity.
You are deeply concerned that the wider bus bill should not become

a wider truck bill?
Mr. SCHWENGEL. Yes, I am.
Senator BAYH. Perhaps that might follow. However, let me em-

phasize that I have been approached by both the bus people and the
truck people, each of which has stressed that they are most anxious
their cases should be presented on their own merits and that they
believe it would be dangerous to both of them to commingle them.
Are there any 102-inch trucks on the road today? Are they covered

any way by the type of grandfather clause which now covers sig-
nificant parts of the country relative to wider buses?
Mr. SCHWENGEL. There may be situations where they have some but

they are not in general use, certainly, across the country.
Senator BAYH. But what I am trying to explore in my own mind

is, does it necessarily follow that wider buses would mean wider
trucks? It seems when Congress was considering this matter in the
Interstate System bill, it did not consider trucks and buses equally
in 1956 because it made significant exceptions by which buses could
escape in a number of States the limitation of 96 inches.
Mr. SCHWENGEL. They were combined in one bill, buses and trucks

originally but we defeated it originally. Trucks and buses were to-
gether. They were partners at that time and they were supporting
each other.
Now I have clear evidence that truckers are supporting this and

hoping that it will pass and the argument then will be, I am sure,
"Well, you give this advantage to the buses, so what is the difference
then? How can you be inconsistent and not give it to us because we are
traveling on the same highways?"
Senator BAYH. What you are arguing appears to be very logical. a

However, Members of Congress have a rather strange attitude of in-
dependence. Just because interested groups present a logical argu-
ment doesn't mean that a majority of Members will approve it. That
was apparently the case in the Congress some 15 years ago, although
I was not here at the time, when the Members were presented with a
similar parallel argument. They gave the grandfather clause protec-
tion to the wider bus but not to trucks.
Mr. SCHWENGEL. You and I know that grandfather clauses are

agreed to get a bill passed oftentimes so you don't develop opposition
to the proposition and we had the interstate question before us and so
as far as I was concerned I thought we could deal with this later and
I have a vehicle in my bill, H.R. 453, a resolution to study this whole
question.
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I think in fairness to the industry itself we ought to have a national
policy on wides and we ought not to give privileges to the cities over
the countryside and, if a 96-inch bus is safer in the country, it is safer
in the city, I am sure, but on this question, I think we ought to research
and study and know what we are doing.
My big quarrel here is that the supporters of the bus bill are asking

us to pass something before we have all of the facts, the data to support
it or oppose it.
Now, one phase of that study, which is the truck blast, is before us.

It is in the record. You were generous of giving us the privilege of
putting it in the record. I think it belongs there and I hope every mem-
ber of this committee will study and read it 'and ponder on it because
it is a very valuable first study but it is only a first study.
Senator BAYH. I am hopeful that we can get all of the available data46

and then make a determination as to whether more study is needed.
I appreciate your alerting us to this possible weakness in the infor-

mation that is available.
Senator Boggs?
Senator BooGs. I have no questions, Congressman. We appre-

ciate your testimony. I apologize for coming in late, but I had a con-
flict in my schedule.
(Congressman Schwengel's complete statement 'together with ap-

pendixes follows:)

STATEMENT OF HON. FRED SCHWENGEL, A REPRESENTATIVE IN CONGRESS FROM THE
STATE OF IOWA

I. HISTORY OF SIZE AND WEIGHT LEGISLATIONS

A. BACKGROUND-FEDERAL AID HIGHWAY ACT OF 1956

In 1956, the Congress first considered the subject of vehicle weights and dimen-
sions. The subject was broached in the consideration of the Federal Aid Highway
Act of 1956 which established a vast new highway system spanning the country
known as the National System of Interstate and Defense Highways. The Federal-
State ratio of contribution was to be 90-10.
The magnitude of the Federal contribution gave support to the imposition of

standards for vehicle users designed to protect the useful life of this enormous
investment and to enhance the safety of the motorists who travel on our high-
ways. Before this time, the matter of regulation had been primarily regarded as

• a State concern. Naturally, the standards varied quite widely from State to State,
ranging, for example, from 18,000 to 24,000 pounds for single axles—from 28,650
to 44,000 pounds for tandem axle maximums.
Ten years earlier, the American Association of State Highway Officials

• (AASHO), concerned with the same problem of promoting the maximum useful
• life of the nation's highways, established certain standards to that end. This

group of professional highway officials from the various States set forth the
following standards:

1. Maximum weights: (a) single axle-18.000 lbs. (b) tandem axle-32,000
lbs. (c) gross truck-73,280 lbs. (as determined by AASHO formula based on
maximum allowed length within the states.)

2. Maximum height: 121/2 feet.
3. Maximum width: 96 inches.
4. Maximum length: (a) single unit trucks-35 ft. (b) Buses with 2 axles-

35 ft. (c) Buses with 3 axles-35 ft. (d) Truck-trailer semi-trailers-50 ft. (e)
Other combinations-60 ft.
Although in 1956 some thought that these standards were out of date and some-

what restrictive, still it was felt that they were reliable to be incorporated
into the Federal Aid Highway Act. As passed, the 1956 legislation adopted the
following legal limits and made them binding upon all Interstate mileage, with
certain exceptions for States then having more liberal size and weight standards:

(
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1. Maximum weight: (a) single axle-18,000 lbs. (b) tandem axle-32,000 lbs.
(c) gross truck-73,280 lbs.

2. Maximum height: 121/2 feet.
3. Maximum length: no limit.
4. Maximum width: 96 inches.
The states protected by the "grandfather clause" exception contained in Section

108(J) of the 1956 Act are: Connecticut, Hawaii, Maine and Rhode Island.
All the time of the bill's passage, a commitment was also made to undertake

extensive research to determine the standards necessary to ensure maximum
useful life of the new Interstate System. The commitment was embodied in Sec-
tion 108(K) of the act which reads: Test To Determine Maximum Desirable
Dimensions and Weights.
"The Secretary of Commerce is directed to take all action possible to expedite

the conduct of a series of tests now planned, or being conducted by the Highway
Research Board of the National Academy of Sciences, in cooperation with the
Bureau of Public Roads, the several states, and other persons and organizations,
for the purpose of determining the maximum desirable dimensions and weights
for vehicles operated on the Federal Aid Highway Systems, including the Inter-
state System, and, after the conclusion of such tests, but not later than March 1.
1959, to make recommendations to the Congress with respect to such maximum
desirable dimensions and weights."
In 1956, AASHO already had in the planning stage, a series of tests which

were designed to elicit much the same information as that mandated by the
Act. With some modifications to meet the requirements of Section 108(K), 836
sections of test pavements were built late in 1956 near Ottawa, Illinois. Beginning
in 1958 and spanning a two-year period, a nearly continuous series of tests of
fully-loaded trucks was conducted over these sections of pavement. The purpose
was to gather information bearing on the relationship between pavement types
and bridge construction, and vehicle weight limits and axle loadings. The result-
ing data was to be a critical factor in setting the maximum desirable weights of
motor vehicles on the Interstate System.

After several delays, the data from the tests was made available by the
Secretary of Commerce and printed as House Document No. 354, 88th Congress,
2nd Session.
The MPRIMUM weights and dimensions of vehicles recommended on the basis

of the Ottawa tests were the following:
1. maximum weight: (a) single axle-20.000 lbs. (b) tandem axle-34,000

lbs. (c) gross truck—(to be determined by the formula).

W=500 ( +12N+36)N-1

Where W is the maximum weight in pounds carried on any group of two or
more axles. L is the distance in feet between the extension of any group of two
or more axles, and N is the number of axles in the group under consideration.

2. maximum height: 13% feet.
3. maximum width: 102 inches.
4. maximum length: (a) single unit truck-40 feet. (b) single unit bus-

40 feet. (c) semi-trailer-40 feet. (d) truck-trailer semi-trailer-55 feet. (e) all
other combinations-65 feet.

B. ACTION IN THE 90TH CONGRESS

1. Senate action
In November of 1967, Senator Warren Magnuson. and others, introduced a

bill, S. 2658, to increase the maximum weights and dimensions of vehicles
operating on the Interstate System. This bill provided for the following
limitations:

1. Maximum weight: (a) single axle-20,000 lbs. (b) tandem axle-36,000
lbs. (c) gross weight—computed by formula:

W=500 (LxN 
N-1 

+12N+40)

Where W equals the maximum weight in pounds carried on any group of two
or more axles, L equals the distance in feet between the extension of any group
of two or more axles, and N equals the number of axles in the group under
consideration.

•

or
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2. Maximum length—no limitation.
3. Maximum width-102 inches exclusive of tire bulge and safety devi

ces such

as mirrors.
Four days of hearings were held before the Senate Public Works Committ

ee

in February and March of 1968. The bill was reported out of committee 
after

it was amended to include the following weight limitations:

Single axle-20,000 lbs. Tandem axle-34,000 lbs. Gross weight— ( computed by

formula).

W=500(
LXN

+12N-1-36)
N-1

The bill was then considered by the Senate under suspension of the rules, and

passed by a voice vote with only seven Senators on the Floor.

2. House aCtion
Similar legislation, H.R. 14474, was introduced in the House of Representatives

by Congressman Kluczynski of Illinois and eight others. During the general•

hearings on the Federal Aid Highways Act of 1968, this bill was considered

together with S. 2658. The hearings were held in February, May and June of

1968. On July 3, 1968, the House Public Works Committee favorably reported

the bill, S. 2658, as amended, to the House.
Subsequently, a rule was obtained from the Rules Committee and the bill

was placed on the Union Calendar, Number 669. The bill, however, was never

called up for action and died at the end of the session.

3. Position of Department of Transportation

Lowell K. Bridwell, Federal Highway Administrator, testified before the

Senate Public Works Committee that the Department of Transportation was

opposed to S. 2658 as introduced. He stated, however, that the Department rec-

ognized the inadequacies of the existing size and weight limitations. Mr. Bridwell

offered the following substitute bill on behalf of the Department:

[Attachment C]

A bill to provide for more uniform standards for the weights and dimensions

and the safety and performance of vehicles using the Federal-aid systems, and
for other purposes.

Be it enacted by the Senate and House of Representatives of the United States

of America in Congress assembled. That.
Section 127, of title 23 of the United States Code is hereby amended to read

as follows:
"Sec. 127. Vehicle weight and dimension limitations, safety and performance

standards
"(a) No funds authorized to be appropriated for any fiscal year for expen-

diture upon the Federal-aid systems shall be apportioned to any State within

the boundaries of which any Federal-aid system may lawfully be used by a vehicle
or vehicle combination with:
(1) weight in excess of twenty thousand pounds including tolerances carried

on any one axle, or with a tandem-axle weight in excess of thirty-four thousand
pounds including tolerances, or with an overall width in excess of one hundred
and two inches excluding tire bulge due to loads and safety devices approved by
the Secretary, or with an overall height in excess of thirteen feet, six inches, or
with an overall gross weight including tolerances on a group of two or more
consecutive axles in excess of that derived by application of the following
formula:

LN
W=---500(

14,-1
+12N+36)

Where W represents overall gross weight on any group of two or more con-
secutive axles to the nearest 500 pounds; L represents distance between centers
of the extreme axles of any group of two or more consecutive axles to the nearest
foot; and N represents number of axles in the group under consideration; or
(2) the corresponding weights and dimensions permitted for vehicles or

vehicle combinations using the public highways of such State under laws or regu-



104

lations established by appropriate State authority in effect on January 1, 1968,whichever is the greater.
"(b) Any amount which is withheld from apportionment to any State pursuantto subsection (a) of this section shall lapse. Subsection (a) of this section doesnot deny apportionment to any State allowing the operation within such Stateof vehicle or vehicle combination that could be lawfully operated within suchState on January 1, 1968, or the operation within an urban area as defined in

section 101(a) of this title of any transit-type bus meeting the requirements ofsection 4483(c) of title 26, United States Code, that could be lawfully operatedwithin such area while engaged in scheduled bus service on January 1, 1968.
"(c) (1) In the interest of safety and the efficient utilization of the Federal-aidhighway system the Secretary, after consulation with the States and such otherpublic and private organizations as he deems appropriate and no later than twoyears following the enactment of this act, shall develop and publish in the Federal

Register reasonable and practicable performance standards providing objective
criteria applicable to vehicles and vehicle combinations having more than twoaxles or an overall gross weight in excess of 14,000 pounds, which shall prescribe:(A) minimum performance standards specifying a ratio of gross weight of a
vehicle or vehicle combination to the net engine horsepower available for move-
ment of the vehicle or vehicle combination;
(B) minimum performance standards for the braking system of a vehicle or

vehicle combination; and
(C) minimum performance standards for the strength and operation of the

linkage and coupling systems between the components of a vehicle combination.
(2) The Secretary shall determine the effective date of any standard prescribed

under this subsection, which date shall be not less than one nor more than two
years after the beginning of the fiscal year next following it publication in the
Federal Register unless the Secretary finds, for good cause shown, that a later
date is in the public interest and publishes his reasons for such findings. The
Secretary may revise, amend or revoke any standard prescribed under this sub-
section by notice published in the Federal Register, but the effective date of
any revision or amendment shall not be less than one nor more than two years
after the beginning of the fiscal year next following its publication in the Federal
Register, unless the Secretary finds, for good cause shown, that a later date is in
the public interest and publishes his reasons for such finding.
(3) After the effective date of any standard prescribed under this subsection,

10 per centum of funds authorized to be appropriated for any fiscal year for
expenditure upon the Federal-aid systems shall be withheld from apportionment
to any State within the boundaries of which any segment of any system may law-
fully be used by vehicles in violation of that standard. No withholding from the
amounts which would otherwise be apportioned to such State shall be made pur-
suant to the preceding sentence where a reduction in apportionment under section
402(c) of this title is applied to that State for the same fiscal year. Where he
determines it to be in the public interest the Secretary may suspend, for such
periods as he deems necessary, the application of this subsection to any State.
Any amount which is withheld from apportionment to any State pursuant to this
subsection shall lapse.
(4) Nothing in this section shall diminish any authority conferred upon the

Secretary or the Federal Highway Administrator pursuant to any other act.
Sec. 2. Section 101 (a) of title 23, United States Code is hereby amended by

adding at the end thereof the following:
"The term 'single axle' means an assembly of two or more wheels, whose centers

are in one transverse vertical plane or may be included between two parallel
transverse vertical planes forty inches apart extending across the full width
of the vehicle.
"The term 'tandem-axle' means any two or more consecutive axles whose cen-

ters are more than forty inches but not more than ninety-six inches apart and
are individually attached to and/or articulated from a common attachment to
the vehicle including a connecting mechanism designed to equalize the load be-
tween axles.
"The term 'overall gross weight' means the weight of a vehicle or vehicle

combination without load plus the weight of any load thereon.
"The term 'vehicle' means a mechanical device intended primarily for highway

transportation of any person or property therein or upon, or by which such device
may be drawn upon a highway, except devices moved by human power or used
exclusively upon stationary rails or tracks.
'The term 'vehicle combination' means a truck-tractor and semitrailer either

with or without a trailer, or a truck with one or more trailers."

gr,
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Sec. 3. The analysis of chapter 1 of title 23 of the United States Code is
amended by revising the caption of section 127 to read as follows:
"Vehicle weight and dimension limitations, safety and performance standards."
It would appear from the printed hearings that the Department of Trans-

portation officials did not testify directly before the House Public Works Com-
mittee on this legislation. The only evidence of the Department's position with
respect to S. 2658, as passed by the Senate is contained in the answers to a
series of questions submitted to the Department by Congressman William Cramer
of Florida. The Department's responses appear at pages 164-166 of the printed
hearings, and appear to have been in line with the contents of the substitute
amendment above which was submitted by Mr. Bridwell in the Senate.

4. 1968 Presidential campaign
During the Presidential Campaign of 1968, the question of increasing the vehicle

weight and dimension limitations became a national issue. Eventually, both
major candidates issued statements on the subject. President Richard M. Nixon
observed during the 1968 campaign, that:
"This proposal raises serious issues, including the safety and convenience

of the motoring public. Questions remain about the extent to which greater
truck size and weight would impose additional wear and tear on a road network.
"I believe these matters are so important to so many of our people that I favor

postponement of action on the bill now before the House.
"As President, I would want this entire matter most carefully reconsidered,

I would direct the Secretary of Transportation to take a hard look to make
certain that the interests of the traveling public and also the life of our
highways are fully protected as we facilitate the vital movement of goods in
the Nation's commerce."
Former Vice-President Humphrey also indicated his opposition to the legisla-

tion during the campaign.

C. ACTION IN THE 91ST CONGRESS
1. House action
In June tof 1969, Representatives John Kluczynski And Robert Denney intro-

duced legislation essentially the same as that which was reported out of the
House Public Works Committee in amended form in 1968. The bill was H.R. 11870.
The only change was the addition of a length limitation not contained in S. 2658.
The following limits are provided in the Kluczynski-Denney bill:

1. Maximum weight— ( a) single axle-20,000 lbs. (b) tandem axle-34,000 lbs.
(c) gross struck—as computed by the formula:

(LXN
W=500   12N+36

N-1

2. Maximum height: no change from present limits.
3. Maximum width: 102 inches.
4. Maximum length: 70 feet.
The Subcommittee also had under consideration H.R. 11619, which would

have permitted an increase in the width of buses operated on the Interstate
System from 96 inches to 102 inches. The bill was introduced by Congressman
Frank Clark of Pennsylvania.
Eleven days of hearings were held on these two bills during July, August

and September of 1969. In December, the Subcommittee reported the bill back
to the full Public Works Committee without recommendation. The full Com-
mittee took no further action on either bill. As a result, both bills died at the
end of the 91st Congress.

2. Position of the Department of Transportation
Mr. Francis C. Turner, Federal Highway Administrator, testified before the

Committee with respect to H.R. 11870 and H.R. 11619. He stated that the De-
partment of Transportation could not support the legislation unless the fol-
lowing changes were made in the bill:

1. That the effective date of the legislation be delayed three years to allow
enactment of appropriate safety regulations governing the larger vehicles. He
specifically mentioned regulations concerning: brake system performance, tires,
weight-horsepower ratios, and track width.

71-954 0 - 72 - 8
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2. That the provision in H.R. 11870 permitting two consecutive sets of tan-
dem axles to carry a gross load of 68,000 pounds, notwithstanding other re-
strictions in the bill, should be eliminated.

3. That the term "tandem axle weight" be fully defined.
4. That the exception to width limitations for safety devices be modified to

include "officially approved" safety devices.
5. That the exception to width limitations for "tire bulge" be eliminated.
6. That the length limitation be 6.5 feet instead of 70 feet.
7. That the protection of the "grandfather clause" be gradually eliminated.
8. That the size and weight limitations of section 127, Title 23 U.S.C.. be

extended to all Federal Aid Highway Systems, and not just the Interstate Sys-
tem as currently provided.

S. Senate action
The Senate took no action respecting vehicle size and weight limitations

during the 91st Congress.

D. ACTION IN THE 92ND CONGRESS

I. House action
On February 17, 1971, Congressman Frank Clark introduced H.R. 4354, au-

thorizing an increase of six inches in the permissable width of motor buses oper-
ating on the Interstate System.
On July 12, 1971, the House Public Works Committee favorably reported an

amended version of H.R. 4354. The report is numbered 92-345. The bill came
before the House for action on July 21, 1971 and was passed on a voice vote
after a straight motion to recommit was defeated by a vote of 178 yeas to
213 nays.

2. Senate action
No size and weight legislation has been introduced in the Senate during this

session. However, the House passed bill. H.R. 4354, and has been referred to
the Roads Subcommittee of the Works Committee. Initial hearings have been
scheduled for December 13 and 14, 1971.

3. Position of safety agencies
Both the Department of Transportation and the National Transportation

Safety Board opposed the bill. The Department of Transportation position is
based in part on the recommendation of the National Highway Traffic Safety
Administration, a component of the Department. The National Transportation
Safety Board is an independent safety agency with a great deal of expertise
and experience in the field of highway safety. The National Committee on Uni-
form Traffic Laws and Ordinances has rejected a proposal to modify the Uni-
form Vehicle Code to permit 102 inch vehicles where 12 feet traffc lanes are
available.

II. ISSUES

The question of changing the limitations on size and weight is extremely
complex, and at times, extremely emotional in nature. I will attempt to discuss
some of the major issues involved, hopefully in a relatively unemotional
manner.

A. NOT A SOLUTION TO URBAN MASS TRANSIT PROBLEM

One of the most erroneous points made by proponents of the bill is that it
will be the solution to our urban mass transit problems. Nothing could be further
from the truth! Proponents argue that the wider seats in the wider bus will lure
the driver out of his automobile. The fact of the matter is that the majority of
our large cities have 102 inch buses by virtue of the grandfather clause in the
1956 Act. Few, if any, of these wider buses have seats wider than the 17 inch
seats contained in most of present day Greyhound and Trailways buses. The
transit people have put the extra space into wider aisles so that more people can
stand in their buses. There is little likelihood that the prospect of standing in
the wider aisle is going to entice many drivers out of their automobiles!

It is my conviction that the only real interest that the city transit people have
in this legislation is to obtain permission to run their existing 102 inch buses on
the Interstate System for charter trips. The charter trips are a lucrative source
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of income for many city transit systems. Increased charter business will have
little impact on urban traffic congestion. In addition, for reasons set forth in the
following section on tires, it may be a bad public policy to encourage use of
these buses for charter business.

B. THIS IS A "TRUCK BILL"

Despite the vigorous denial by the proponents, this bill is a foot in the door
for another Big Truck Bill. Believe me, the truckers are vitally interested in this
bill. That is why one of their lobbyists asked me not to oppose the bill on the
floor. That is why the House Gallery was filled with American Trucking Associa-
tion lobbyists the day we considered the bill. And they have reason to be inter-
ested, because it is difficult for me to see on what rational basis you can deny
the wider width limitation to truckers once you've granted it to the bus owners.
Further, no assurances were offered by the proponents that a Big Truck Bill will
not be introduced by them. This position is further confirmed by a prediction
contained in a recent issue of a leading financial newsletter. The newsletter
predicted passage of the bus bill followed by a truck bill next year.

C. ACCIDENT DATA

For a number of reasons there simply are no accident statistics which are
sufficiently accurate to analyze this complex question of the effect of increased
size and weight on highway safety. To begin, the accident forms utilized in the
various states do not distinguish between various sizes and classes of trucks
and buses involved in accidents. For example, they do not distinguish between 96
inch buses and 102 inch buses (which, of course, are permitted to operate in some
states on primary and secondary roads). Even if the report forms did distinguish
between the two sizes of buses, the data still would not be adequate for purposes
of this legislation. This is due to the fact that by far, the majority of the 102
inch buses now in operation are operated within city limits. They have as a
result, a much higher exposure to the possibility of accidents. At the same time,
they are not exposed to identical hazards, and they don't expose other drivers
to the same hazards, as would be the case on more rural highways. That is to
say, areas where the problems of air turbulence are more pronounced.
Thus, we are severely lacking in sound data on what should be one of the first

and most important factors in considering this legislation.

D. BRAKING CAPACITY

One of the arguments utilized by proponents of the bill is that the additional
space will permit better braking systems. They state that the new wider buses
will have braking systems which are considerably more effective. National High-
way Traffic Safety Administration regulations for new buses and trucks require
them to stop within 245 feet at 60 miles per hour.
By comparison automobiles are required to stop within 216 feet from a speed

4 of 60 miles per hour.
The danger of mixing in the same stream of traffic, vehicles with such widely

varying braking ability should be apparent to all. The National Transportation
Safety Board in its recent report on the tragic multiple-vehicle accident which
occurred on the New Jersey Turnpike, November 29, 1969, (Report No. NTSB-a
HAR-71-3) recognized this problem and recommended that:
"3. The National Highway Traffic Safety Administration set _a high priority on

establishing performance requirements for new buses, trucks, trailers, and com-
binations in regard to: (1) improved braking capabilities with balanced skid
resistance, reduced "fade", and shorter stopping with maximum load; (2) the
use of energy-absorbing underride and override barriers to reduce passenger-car
impact decelerations through controlled yielding; and (3) minimum limits on
stability factors for loaded vehicles. ( Stability factor is defined as one-half the
tread width between centers of outside tire footprints, divided by the height of
the center of gravity of a loaded vehicle.)
"4. The Bureau of Motor Carrier Safety, Federal Highway Administration,

consider the promulgation of regulations to require improved braking capabili-
ties of regulated vehicles, and inclusion of a numerical statement of the sta-
bility factor (value) on the identification plate of all tank trailers which trans-
port hazardous materials, in implementing Recommendation 3, above."
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In a recent address, Dr. William Haddon, Jr., President, Insurance Institute
for Highway Safety, spoke of similar problems regarding braking capacity. Dr.
Haddon is the former Director of the National Highway Safety Bureau. In an
address to the Society of Automotive Engineers in January of this year. Dr.
Haddon stated:
"A second noteworthy problem in relation to highway losses involving trucks

and buses involves the extent to which their designers and manufacturers pro-
vide adequate braking ability. Simply stated, all vehicles in the dense traffic
streams typical of many present roads must be able to break at essentially the
same rate, lest in emergencies the slower braking vehicles literally sweep the
faster before them with results well known to students of the daily press. This
is not a requirement that logic places only on the members of one class of
vehicles, such as passenger cars—where the at present huge discrepancies in
maximum braking rates are also a serious problem (9) for the same and other
reasons. It is also not a problem for vehicles only in a particular state of load.
It is a logical, necessary performance requirement for all vehicles, especially
including the heaviest trucks under their fullest loadings. Moreover, the braking
capacity must approach closely at least that of the fastest braking vehicles now
on the road since the alternative of worsening, for intervehicular compatibility,
the latter's rates would be expected to yield increased losses in their own high-
way use.
"There is no present adequate Federal standard for truck braking rates. And

the Uniform Vehicle Code suggested for states has only a weak requirement for
stopping distance (10), and that in a test at only twenty miles per hour. Actual
braking performance of heavy trucks is commonly two to three times worse than
that of passenger cars. (12) (13) In many emergencies, regardless of the skill of
their drivers, this guarantees intervehicular collisions, with property damage,
injury, and/or death the result—a problem also presented by automobiles with
inadequate brakes. In illustration, consider reports of the multivehicular holo-
caust, November 29, 1969, on the New Jersey Turnpike, in which among other
factors one after another huge truck was unable to stop in a short enough dis-
tance and plowed into the vehicles and people ahead. Nationwide increases in
traffic densities; the remaining lifetimes of present heavy vehicles whose maxi-
mum braking ability is incompatible with those of other, intermixed, and usually
more vulnerable vehicles; and the indefinite continuation of present brake per-
formance policies lead me to believe that increasing numbers of such disasters
will occur."
The contractor's report of work recently completed for the National Highway

Safety Bureau by the TRW Systems Group, dealing with the kinds of degrada-
tion which occur in the principal brake system design types manufactured dur-
ing the years 1964-1969 for use on American-made automobiles and light-weight
trucks, includes the following conclusion:
"Current road tests of stopping distance from a speed of 20 MPH, as imple-

mented in the various states, achieved results which are non-uniform to the
point that the results indicate this type of test is relatively ineffectual as a means
of detecting brake degradation. Such tests cannot predict 60 MPH performance.
(11)"

E. VEHICLE POWER

The question of variations in the relative amount of power available to pro-
pel vehicles of varying size and weight is directly related to the previous discus-
sion on braking ability. There are extreme differences in the relative power of
buses, trucks, and automobiles. This too, is rather apparent to the motorist stuck
behind a big truck on a steep slope. The same applies to buses, if to a somewhat
lesser degree. The various agencies of the Department of Transportation are in
the process of prescribing certain minimum requirements in this respect. Here
again, we are still doing research on a question vitally related to the issues
involved in the pending legislation.

F. POLLUTION

Buses are one of the most serious polluters of our environment in two respects,
air and noise. One doesn't spend much time behind, or anywhere near, a bus
without being made rather pointedly aware of the extent of the air pollution
created by the bus. The same is true of noise, but this is probably more true with
respect to pedestrians than motorists.
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In this regard, the proponents of the bill hinted that the increase in width
would speed development of their turbine engine which does not pollute the air.
If this is in fact the case, the proposed legislation should be amended to permit
only those wider buses which utilize turbine engines!

G. AUTOMOBILE VERSUS Bus SAFETY

One of the major points used by proponents of the legislation is the increased
safety of passengers. They point out the fact that on the larger buses, the pas-
senger seats will be well above the point of impact for the majority of accidents.
That's fine for the bus passenger, but what about the auto driver and auto pas-
sengers who are still located at the point of impact? In 1969, 977 billion inter-
city passenger miles were ridden in automobiles as compared to 26 billion pas-
senger miles in buses. Naturally, I'm not opposed to protecting the bus passenger
from injury. However, in view of the relative amounts of travel by the two
modes, the case for increased bus passenger safety at the expense of auto pas-
senger safety will have to be very compelling. With 86.4% of all travel in the
United States in 1969 being achieved through the use of the automobile, we
clearly must give the auto the benefit of the doubt in resolving any safety
questions as between the two modes of transporation. It is also important to
be aware of the fact that in 1968, 104,702,000 motor vehicles of all types were
registered in the United States. Of that total figure, approximately 21,400 were
intercity buses.
This all goes once again to the question of mixing in the same stream of traffic

vehicles with widely varying power performance, braking capacity, and ability
to survive a collision without serious damage.

H. ACTUAL WIDTH

The width limitations contained in the 1956 Act included an exception for
safety devices and tire bulge. As has been indicated earlier, the term tire bulge
is now obsolete and should be deleted from the statute. The safety device excep-
tion is not obsolete. It does need to be revised so that the exception covers only
those safety devices approved by the Department of Transportation. This excep-
tion has been abused by some vehicle operators.
The question of the safety device exception is directly related to the question

of increased width limitations. The present width limitation is 96 inches. It
certainly was a shock to me to find that the large mirrors on each side of buses
effectively extends that width limitation to as much as 114 inches. By their own
testimony, officials of the National Association of Motor Bus Owners indicated
mirrors could protrude as much as 9 inches on each side. I personally measured
some bus mirrors which protruded 12 inches. That would make the total width
120 inches. In either case, it certainly doesn't leave much room to spare, even on
a twelve foot traffic lane. The problem is magnified when you have two vehicles
this size passing one another.
Proponents of the bill argue that the mirrors are designed to break away in

case they strike another vehicle or a fixed object along the highway. That is
not a satisfactory answer to the problem. No driver is going to drive anywhere
near the point that his mirror might hit another vehicle. In the normal course
of driving he is going to leave sufficient space so that the mirrors will clear the
adjacent vehicles. This places him 9-12 inches closer to the other lane on a
multiple lane highway, or to the shoulder on a two lane highway.
Another problem in this area is that of "off tracking." This refers to the

portion of a vehicle which swings outside the normal line of the vehicle due to
the fact the wheels are mounted some distance from the front and rear of the
vehicle. We have all witnessed the problem of "off tracking' when a bus attempts
to turn a corner, especially in a multi lane intersection. The additional six
inches in width and the additional five feet in length obviously further aggravate
the problem.

Testifying before the House Public Works Committee on the question of high-
way safety, Dr. Robert Brenner, then acting director of the National Highway
Safety Bureau, responded as follows to this question:
SCHWENGEL. "And I would like to ask, have you done any research or are you

planning any research on the effects of increasing the width of the trucks on the
highway?"
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Dr. BRENNER. "We have work in progress at the present time in the general
problem area of stability of trucks, truck-trailer combinations, double bottoms,
semis, the whole problem of truck-trailer stability. And insofar as the width of
the vehicle, wheel base in relation to the height as well as the mass distribution,
are certainly central to stability studies and we will be working in the general
area.
"As to the specifics of what the extra width does or does not do in the safety

picture, I am not aware of my works specifically in that regard."
This statement, made in 1969, indicates that a mere two years ago the Depart-

ment of Transportation was doing little or nothing to study this problem. More
studies are now underway and the truck blast study is completed. However, the
Department's interest was stirred rather belatedly.

I. ECONOMIC EFFECT

While the economic impact of increasing the size of buses is not as great as
the impact of the increases in size and weight contained in H.R. 11870, it is
certainly a factor to be considered. Indeed, the new bus will be approximately
13,267 pounds heavier than the older models. However, since this is within
the present weight limitations, no change in the law is required. The increased
wear and tear on the highways will be clearly present.
The major economic effect of wider buses related to the increased highway

costs which may result from widening various highway structures to accom-
modate them. Conceivably, the traffic lanes of our Interstate System will have to
be widened beyond their present twelve feet to accommodate the larger buses.
My basis for the foregoing statement lies in the fact that the present lane

widths of twelve feet were the result of studies conducted in the late 1940's and
early 1950's using vehicles 96 inches wide. Measurements were taken to deter-
mine the normal path for the 96 inch vehicles under various conditions. After
allowances were made for the "waiver patterns" which were developed, it was
determined that the traffic lanes should be twelve feet wide. It seems logical that
similar tests using 102 inch vehicles would show a need for still wider traffic
lanes. The cost of such a change in the Interstate System alone would be
phenomenal!
There has been a good deal of speculation as to the intent of the Congress with

respect to lane widths when the Federal Aid Highway Act of 1956 was enacted.
It seems to me that the comments of Senator Gore with respect to an amend-
ment offered by Senator Kerr offers some clarification of at least the Senate in-
tent on this question. Senator Kerr's amendment, contained a limitation on maxi-
mum width to 96 inches. The amendment was agreed to; Senator Gore's remarks
follow:

Mr. GORE. "The committee felt that with the vast investment the people are
to make in this magnificent Interstate System of highways, somewhere, some-
how, we should call a halt to the ever-increasing weights, to the ever-increasing
widths, to the ever-increasing lengths of vehicles traveling the highways.
"Therefore, the Senate Committee approved by unanimous vote inclusion of

the AASHO code for maximums, provided the States themselves do not have
maximums in excess, in which event they would be permitted to participate in
the 90 percent funds without reducing to these maximums.
"Now let us come to the amendment of the Senator from Oklahoma (Mr.

Kerr) to the comittee amendment. The Senator from Oklahoma pointed out that
there was no uniformity in width, and the record shows that that is so. But I
did not think the provisions voted by the House were sufficient. The Senator
from Oklahoma originally submitted his amendment to have it comply exactly
with the provision voted by the House, which applies only to axle weights-18,000
pounds in the case of a single axle and 32,000 pounds in the case of tandem
axles.
"According to the testimony before the Senate committee, the most important

factor, and the one causing the greatest damage to the highways, is the axle
weight. The width causes great hazards in traffic. I insisted that we provide a
limitation on width. It happens that there is more uniformity as regards width
than as regards any other dimension or specification. At the present time, 46
States have a maximum width of 8 feet, and two States have a maximum width
in excess of that. The amendment of the Senator from Oklahoma to this commit-
tee amendment provides a maximum width of 8 feet for 46 States, and allows
the maximum of the two States in excess of that to remain."

0
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"I shall be glad to reply. As I see it, the most important thing to protect the
investment of the people in the roads, that is, to keep the roadbeds and surfaces
from being crushed by excess weight, is the control of the axle weights. The most
important thing in preserving bridge structures is control of overall weights.
The most important thing in preserving safety of traffic is control of the width
of the vehicles. The Kerr amendment applies to all three.

J. TIRES

One phase of the "safer bus" argument used by proponents of the bill is to the
effect that the new buses will have wider tires. They argue that wider tires
means more tread contact with the highway surface, and thus better braking
ability. Safety experts have advised me that increased tread width will not in-* crease braking effectiveness under normal traffic conditions. It improves only
the braking ability on curves.
These experts further advise me that the crucial element here is the chemical

composition of the tires, and not the width. To really effectively increase trac-
tion, the chemical composition of the tires must be changed to give a "softer"
tire. This would, of course, result in a much shorter tire life.
It would be interesting to know if the bus owners are willing to use these

"softer" tires in order to really improve the breaking ability of their buses. I'm
inclined to think they are not willing to do so inasmuch as they are fighting the
Department of Transportation efforts to establish tougher standards for retread
tires used on buses. The American Transit Association and the National Associa-
tion of Motor Bus Owners have joined in a lawsuit challenging the validity of
the Department of Transportation's new regulations on regrooved tires. The
regulations require that there be a 3/32 inch of undertread below the grooves
of the regrooved tire. The bus owners claim this would reduce tire life by 15%.
They claim they can safely utilize the thinner tire on intra-city operations. It
must be noted, however, that most city transit systems are supplementing their
income with extensive charter operations. Assuming the thinner tire can be
used safely on intra-city operations, there can be no assurance that the thinner
tires will not be used on intra-city buses utilized for charter operations on the
open highway.

4

K. BUMPERS

The need for more adequate energy absorbing systems in the case of collisions
between large vehicles such as trucks and buses, and automobiles is readily
apparent. As noted earlier, the bus driver and bus passengers may be "well above
the point of impact", however, the auto driver and his passengers located right
at the point of impact. There is an urgent need for bumper systems designed to
absorb amounts of energy sufficient to minimize the damage to the persons and
property involved. Also, there is a great need for standardization of bumper
heights for all vehicles. These improvements in bumpers should be made before
we increase the width, length, and weight of buses.

L. SEAT WIDTHS

One of the major arguments made in favor of the wider bus is the fact a por-
tion of the increased width would be used to widen the passenger seats. Bus
owners indicate they would add 1 to 11/2 inches to each seat in the wider buses.
They claim the additional comfort which would be afforded to passengers is
vitally needed to attract more passengers. They, of course, point to the govern-
ment's efforts to encourage more use of mass transportation facilities such as
buses.
This question of seat widths is one which needs a good deal of very close

scrutiny. It is especially necessary because of the extent to which the bus owners
rely on the need for wider seats to justify the wider bus. Mr. Charles Webb, Presi-
dent of the National Association of Motor Bus Owners testified that passenger
seats on inter-city buses are 17 inches. The seat model displayed by the bus
owners representing present seats during the hearings measured 331/2 inches
from the inside of one arm rest to the inside of the other arm rest. This
would allow 1634 inches for each passenger. The model representing the proposed
wider seats measured 361/2 inches or 183/4 inches per passenger. With these figures
in mind, it is interesting to learn that the coach seats in most of United Airline's
planes vary from 161/2 to 1634 inches in width! Seats on the Seaboard Coast
Line Railroad Company are 1814 inches wide.
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In view of the foregoing indication that present bus seats are wider than
many air coach seats, it is interesting to note that in 1968, the airlines com-
piled 113,910,636,000 revenue-passenger miles whereas the bus operators com-
piled only 24,500,000,000 revenue-passenger miles. Clearly, the nation's travelers
spent a good deal more time in the narrower air coach seats. There has ap-
parently been no great outcry from this group of travelers with respect to seat
width.
If the regulatory agency for the buses, the Interstate Commerce Commission,

follows the example of the airline's regulatory agency, bus owners may not gain
much by installing wider seats. The Civil Aeronautics Board (C.A.B. has recent-
ly ruled that the airlines must charge 8.5% more for wider seats). For example,
United Airlines has removed one row of seats in its coach sections on some
planes. This "five across" seating results in seat width varying from 18.99
inches to 19.74 inches. These wider seats would be covered by the surcharge
order of the C.A.B.
An extension of the wider seat argument is equally invalid. This argument is

to the effect that wider seats will attract more passengers to bus transportation
and thus alleviate urban traffic congestion. This argument conveniently over-
looks the fact that most bus seats on present intra city-commuter buses are
narrower than 17 inches, even though many cities allow 102 inch wide buses.
The explanation is simply that the bus companies use the extra bus width to
provide more room in the aisle for passengers required to stand up. So it is
clear that increased bus width does not contribute to a reduction in urban
traffic congestion.

If bus companies are sincerely interested in attracting more passengers they
could do better to start by cleaning up their dirty bus depots! They might also
add seat belts as the National Transportation Safety Board continually urges
them to do if they are so concerned about the welfare of their passengers!

M. COERCION OF THE STATES

Still another consideration with which we must deal is that of the relative roles
of the Federal and State government in regulation of vehicle weights and
dimensions. This Congressman realizes that the action we take with respect
to this legislation will have effects more far-reaching than those which simply
concern the Interstate System of this nation. In this respect we should look
once again to the mandate of the 1956 legislation. The Federal Aid Highway Act
of 1956 directed a study of the appropriate vehicle weight and size limitations
with respect to all Federal Aid Highways. The AASHO studies and the recom-
mendations resulting therefrom, have been directed solely ot the Interstate
Highway System. Obviously, the Interstate System has been built to the highest
standards of any highway system in our Nation. The greater problem arises from
the fact that our Interstate System does not lead from one vacuum to another,
but, in fact, leads from one city to another via the ABC, or primary and second-
ary road systems. The Federal government has an investment of 50% in the cost
of constructing these systems. Granted, this amount may be considerably less
than the 90% of construction costs which we have invested in the Interstate
System, but there is no logical argument by the Federal government should not
protect its investment merely because it is "only 50% of the total cost."
The larger buses which would be permitted on the Interstate System under

the legislation now before the Public Works Committee are not going to load and
unload in the middle of that system. They must, of necessity, use the primary
and secondary systems in their movement from one point to another. Section 109
of the Federal Air Highway Act of 1956, which includes standards for all Federal
Aid Systems, specifies that the Secretary of Transportation may not approve
plans and specifications for proposed projects unless they provide a facility "(1)
that will meet the existing and probable future traffic needs and conditions in a
manner conducive to safety, durability, and economy of maintenance." AASHO
stated in testimony in 1969 that they believe the standards adopted as maximums
should apply to all systems. It is clear that passage of this legislation by the
Congress would serve as leverage to force the various States to increase their
size limitations on the primary and secondary systems so as to equal that of the
Interstate System. And, of course, there would be pressure to extend the width
increae to other vehicles, namely trucks! This is despite the clear fact that our
primary and secondary systems are not up to the same standards as our Inter-
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state System. It is one thing to say that this legislation is merely "permissive"
and doesn't force the States to do anything. To adopt this philosophy is to be
something more than naive.

N. DRIVER REAR VISION

With both trucks and buses there is a rather extensive "blind spot" to the
rear of the vehicle. In this area, the driver is unable to see any other vehicle. The
rear view mirrors simply do not cover this area, and any motorist caught in
that blind spot can be in for serious trouble. I have estimated that for an average
truck-trailer combination 65 feet long, this blind spot includes about 346.7 cubic
feet. The total for buses would be somewhat less because the driver does have
some vision out the rear of the bus, and because the bus isn't as long.
To increase the width of the bus by six inches, and to increase its length by

five feet obviously will increase the number of cubic feet contained in the "blind
spot". Again, the Department of Transportation has recognized the problem and
is working on it. Several possibilities exist for solving the problem. One is a
series of overhead mirrors. Another is electronic equipment utilizing some form
of television. It is foolish to increase the scope of this problem by increasing the
amount of blind space, when we are just beginning to study solutions to the
problem.
A related problem is the fact these large vehicles also block the forward vision

of the vehicles behind them. They make it extremely difficult to see directional
and warning signs in time to take proper action. The bus owners indicate the
new bus will be safe because the bus driver will be in a higher position and
then better able to see problems in the road ahead. Again, I ask, but what about
the automobile driver who can't see the accident ahead because of the big bus in
front of him? Incidentally, the new bus is also two feet higher, further com-
pounding the problem.
A recent Evening Star article reported a significant breakthrough with respect

to the blind spot in automobiles. A series of mirrors gives the driver virtually
a complete picture of the area behind him. I'm convinced that we can make
similar advances with respect to trucks and buses if we really try. The article
to which I refer appears at page E12746 of the Record for November 30, 1971.

0. AIR TURBULENCE

It would appear that my earlier fears with respect to increased air turbulence
have been substantiated by a recent study conducted for the Department of
Transportation. The study was conducted by Systems Technology, Inc. of
Hawthorne, California. The study shows that there is definitely an increase in
air turbulence with an increase of six inches in truck width. Earlier, Depart-
ment of Transportation officials indicated that the truck studies would not have
a bearing on the bus turbulence problem because the truck turbulence originated
primarily in the gap between the truck trailer and its cab. The report specifically
negates this proposition, by this statement: "The amount of gap between trallei
and tractor is not as significant because the corresponding flow is mostly above
the level of the ear." For this reason, I feel it is valid to assume that the results
of the bus air turbulence tests will be similar to the results of the truck studies.
We must, of course, complete the bus studies, but the proponents of the bill are
demanding action before the bus tests are completed, and so we have to act on
the best information presently available.
The most important finding contained in the truck report is the fact that air

turbulence does constitute a serious hazard to motorists. The test revealed that
under certain conditions the auto being tested was nearly blasted out of its traf-
fic lane onto the shoulder. In another case, the auto was blasted (or sucked)
so close to the truck as to create imminent danger of collision.
With respect to increasing the truck width by six inches, the study notes:

"Increasing truck width has two main effects: it increases the intensity of the
truck disturbance and it decreases the side to side clearance between car and
truck". Also, "Increasing truck width can increase the disturbance [blast] and
affect car/driver performance."

Testifying on the big truck legislation in 1970, Mrs. Walter Varney Magee,
President of the General Federation of Women's Clubs said:

"Statistics cannot reflect our fears when our cars are rocked when passing or
being passed by a huge vehicle several times the size of a passenger car."
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The people conducting the truck air disturbance study have come up with some
real "think tank" language to describe the fear of which Mrs. Magee spoke.
The report states:
"The psychophysiological response measures show an increased driver stress

associated with the truck disturbance input. This autonomic recruitment can
help the driver improve his performance. However, it may have associated per-
ceptual narrowing which reduces his attention to other aspects of the driving
task".
In plain language, this means the air blast from trucks scares the Hades out

of most drivers!
Mrs. Magee underestimated our modern scientists when she said, "Statistics

cannot reflect our fears. . ." The study very precisely documents those fears as
statistics. The report states: "The driver heart rate data reflects increased stress
at higher speeds, . . . for example, the heart rate variability is reduced and the
heart rate increases from about 65 to 80 beats per minute." ".. . these data show.
that the experienced driver is "stressed" by the knowledge that the truck inter-
ference disturbance can represent a potentially hazardous sivation."
The House Public Works Committee Report states that the bill will result in

costs of approximately $400,000 over a five year period. That figure could be
drastically changed by a recommendation made in the truck study. The report
states:
"With 10 to 12 feet lane widths these results imply that approximately a 6-inch

Increase in centerline separation (lane width) is needed to offset the disturbance
increment due to an overall truck width increase from 96 to 102 inches."

If carried out this would mean adding an additional two feet of paving to
most of our Interstate System (most of it has four traffic lanes) the cost of such
an alteration would be astronomical!

While these findings obviously were not derived from buses, they certainly
present enough of a warning flag to warrant delaying this legislation until the
bus studies are completed.

P. CONSTITUTIONALITY

During debate on this bill on the floor of the House, the Gentleman from
Texas, (Mr. White), raised a very interesting question. He asked if it might not
be unconstitutional to delegate what is in effect a veto power over a piece of
legislation to a Presidential appointee. I am not a lawyer and I don't have the
answer to his question, but it certainly has a good deal of logic. It would be
somewhat analogous to legalizing marihuana, until such time as the Secretary
of Health, Education, and Welfare is able to prove that its use adversely af-
fects the users health!

Let's not "pass the buck" on this problem to the Secretary of Transportation.
He is a very competent man, and I have the highest respect for him. However,
this question is far too important to the safety and well being of our consitu-
ents to warrant legislating—we have the facts!

III. CONCLUSIONS

The major conclusion that must be drawn from the foregoing discussion is
the fact that we are woefully lacking in solid information with respect to
the effect of this legislation on highway safety. I have repeatedly called for
studies to develop authoritative answers to the questions which have been
raised. In this Congress as well as the 91st Congress, I have introduced legis-
lation calling for a Presidential Commission to study all of the aspects of this
legislation, from an economic standpoint as well as from a safety standpoint.
The Commission would be composed of people broadly representative of the
public, as well as the special interest groups affected by the proposed legisla-
tion. My bill H.R. 453, would direct the Commission to examine, among other
things, the following questions:
(1) What share of highway construction and maintenance costs is allocable

to each class of, highway users?
(2) What would be the effect on the costs of the Federal-aid highway systems

(both original costs and recurring costs) of permitting motor vehicles having
greater weights or dimensions, or both, than those permitted under existing law
to use the highways?
(3) What overall economic benefits would accrue from permitting motor

vehicles having greater weights or dimensions, or both, than these permitted

A
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under existing law to use the highways, and which sectors of the economy would
receive these benefits?
(4) How should the costs referred to in paragraph (2) be allocated on the

basis of the economic benefits referred to in paragraph (3) ?
(5) What would be the effect of permitting motor vehicles having greater

weights or dimensions, or both, than these permitted under existing law to use
the highways on all aspects of highway safety?

It seems to me that these are fair and reasonable questions. They are eer-
tainaly questions any reasonable Member of Congress would want satisfactorily
answered before he voted in favor of this legislation. If the truck and bus owners
are really sincere they would get behind my legislation and work for its early

• enactment. If the facts are as represented by proponents of the legislation,

• a favorable report by an unbiased commission would in fact, speed passage of
the legislation.
Presumably, if the Commission recommended legislation raising highway user

taxes for trucks and buses, the proponents of the size and weight legislation
would support that legislation with equal vigor.
With respect to the size and weight legislation presently under consideration,

H.R. 4354, there are many factors which mitigate against its present enact-
ment. Among the most significant is the opposition of the National Transporta-
tion Safety Board and the Department of Transportation to its enactment.
The Board is a completely autonomous board which has the authority to investi-
gate, make final cause determination, and report the facts and circumstances of
major surface transportation accidents; and make recommendations for the
purpose of preventing accidents and promoting safety in transportation. The
Board also condutcs special transportation safety studies, examines the adequacy
of transportation safety standards, and determines compliance with these
standards.
When an agency which has as broad a mandate as this Board has, and which

obviously has the necessary experts to carry out the mandate, opposes a piece
of legislation on safety grounds it is difficult for me to see how any Member
of Congress could seriously consider voting for the legislation. The Depart-
ment of Transportation is also charged wtih responsibility for traffic safety, pri-
marily through the National Highway Traffic Safety Administration. The Ad-
ministration is under the capable leadership of Douglas Toms. Secretary Volpe
and Mr. Toms are to be commended for recognizing the safety problems inherent
in the big bus bill, and for urging that it not be enacted. While the opposition
of the Department isn't as broad as I would have liked to see, I'm certainly
glad to have the Department on my side.
In addition, we have the warning flag raised by the truck blast study. While

we must await the actual completion of the bus blast studies in order to have all
the facts, those facts contained in the truck study are serious enough to warrant
postponing action until the bus studies are completed.
To act favorably on this legislation in light of the warnings contained in

the truck blast study would be to show a callous disregard for the safety of
the motoring public. It would be in effect a vote in favor of the special interest
groups, the bus owners, and again the general public. It seems to me that it
would be extremely difficult for a Senator to justify to his constituents such
a vote against them, and in favor of special interest legislation.

[APPENDIX I]

[From the Wall Street Journal, July 28, 1971]

BIGGER BUSES

The government has been doing a lot of talking about highway safety, but not
all the agencies of the establishment appear to be getting the message.
At any rate, the House has passed a bill to permit wider buses on interstate

highways. We don't know exactly what effect such vehicles would have on safety,
although we'll admit that even the existing ones make us a bit uncomfortable as
they roar past at 65 miles an hour or more.
That, in fact, is just the point: no one knows what the buses would mean to

safety. In Public Works Committee hearings on the bill, the Transportation
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Department and the National Transportation Safety Board objected to the
measure because of a lack of safety research.
But the committee approved the bill anyway. "By so doing," said Rep. Fred

Schwengel (R., Iowa), "the committee has shown a callous disregard for the
safety of the motoring public. The committee in effect has voted in favor of
special interest groups, the bus owners, and against the general public."
Perhaps members of the Senate, unlike their House colleagues, will remember

whom they're really supposed to represent.

[From the Evening Star, Washington, D.C., July 30, 1971]

OBESE BUSES
•

The country is having to learn the painful way that bigger isn't necessarily
better, and Congress has been of little help in controlling the grotesque inflation
of about everything. It has, for example, allowed trailer trucks on the nation's
highways to grow much too large for the safety and sanity of the motoring
public. (The truckers disagree and want authorization for still larger ones.)
And now the House has passed a bill that would permit the operation of wider
buses on interstate routes.
Some practical-sounding arguments were offered by the proponents. It seems,

for instance that about 22,000 buses wider than the present interstate limit have
been manufactured and already are operating on many state roads and city
streets (including District of Columbia streets). Perish the thought that all those
shall be denied the use of the interstate highways, some congressmen said.

Also, the advocates maintained, buses must be wider so that wider seats can be
installed, so that the highway congestion problem can be solved. "We have but
one purpose, and that is to make bus travel more comfortable and convenient for
commuters, so they will leave their cars at home," said Representative James C.
Wright Jr., of Texas. But surely a seat an inch or so wider wouldn't make all that
much difference to a short-haul commuter.
Then there was the argument that the bill only calls for six-inch widening of

buses, and who is going to quibble about six inches? Representative Schwengel
of Iowa did, explaining that this would add 13,000 pounds to the weight of the
vehicle. Nor, he said, is the potential road hazard factor to be sniffed at.
Anyway, this would undeniably be more of the creeping congestion that has

advanced by two inches here and six inches there until it has become almost
suffocating. If this bill passes, will the bus manufacturers begin making a dream
cruiser six inches wider than the new legal interstate limit, and when enough of
those accumulate will their very numbers be used to justify another stretching
of the limit? That seems almost predictable.
And is this just a prelude to another attempt to increase truck sizes and

weights? That's denied, but some of the House pleaders for larger buses are
among those who have in the past advocated bigger trucks. A truck-enlargement
bill was squelched in the last Congress, and we hope the Senate will give similar
treatment to this bus proposition.

[From the Des Moines Register, May 25, 1971]

Now THEY WANT WIDER BUSES

The continuing fight over bigger vehicles on the highways has turned in this
session of Congress from trucks to buses. The House Committee on Public
Works recently approved a bill permitting the width of buses on Interstate
highways to increase from 96 inches to 102 inches.
The measure is opposed by the two federal agencies most concerned about

highway safety—the National Highway Traffic Safety Administration in the
Department of Transportation and the National Transportation Safety Board.

Representative Fred Schwengel (Rep., Iowa). a leader in the successful battle
against bigger trucks in 1969, is gearing up for a new fight against bigger buses.
Although research into the causes of accidents is appallingly incomplete

Schwengel says bigger buses might increase traffic accidents by taking up more
of the road, by creating a more powerful air "blast" when meeting or passing a

lb
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light car, and by creating a larger "blind spot"—the area directly behind a bus
which its driver can't see.
Proponents of the bill argue that wide buses would permit more comfortable

seats, so buses would attract more passengers and the national goal of increased
mass transit would be achieved. However, Schwengel points out that the width of
present bus seats is the same as in most United Air Lines planes.
"If bus companies are sincerely interested in attracting more passengers they

could do better by, cleaning up their dirty bus depots," Schwengel said.
The 12-foot widths of the lanes of Interstate highways were designed to be

safe based upon research using 96-inch wide vehicles, if the Interstate system
were rebuilt to provide the same margin of safety for vehicles 102 inches wide,
the expense would be phenomenal.
The big bus bill would be permissive. States could continue their 96-inch wide

limits. However, if the bill became law, there would be great pressure on states
to allow the wider buses on state highways, many of which are narrower and
less safe than the Interstates.
The wide-bus bill is the latest target in domino strategy of the truck and bus•

industries. If 102-inch wide buses are allowed, why not 102-inch wide trucks?
And if wider trucks are permitted, why not let them carry larger weights? And
so on.
Before Congress pushes over the wide-bus domino, it should obtain a reliable

and comprehensive analysis of the impact of the wide vehicles on highway safety.

[From the New York Times, July 26, 1971]

AN INCH Is A TON

Almost since Congress began the interstate highway system in 1956, the
trucking interests have been lobbying for a change in the law to permit wider
trucks. A wider truck is also a heavier and therefore more profitable vehicle.
But not even a highway built to interstate standards can sustain the wear and
tear of heavier trucks pounding over its surface day after day. Inevitably they
mean a shorter life for the highway and a bigger highway repair bill for the
taxpayer. Thus, the plea for a wider truck limit is not an innocuous request
It is really a disguised raid on the public treasury by the trucking interests.
A wider truck can also mean a shorter life for ordinary motorists. Trucks

create a visual hazard because they block a view of the road ahead. Their mass
moving past smaller vehicles at high speed also creates a "blast effect" which can
disrupt the motorist's control of his own car. These economic and safety argu-
ments explain why limits on the width and weight of trucks and buses are
written into Federal highway legislation.

Since the trucking lobby has repeatedly failed to get the law amended, its
allies in the House Public Works Committee devised a bill covering only buses.
Despite pious protestations on all sides that buses and nothing but buses are in
the minds of the bill's sponsors, everyone well knows that the bus bill is only a
dry run for a truck bill. The humble and politically popular bus passenger is, so
to speak, carrying the legislative freight for the arrogant and unpopular trucker.
Once buses have breached the existing limit and established a precedent, it will
be much easier to enact a significantly wider limit for trucks.
Even if the bill were not a precedent-maker for something worse, it would

be a bad bill on its own merits. Heavy buses also wear out the highways, obstruct
the vision of other drivers, and when traveling above the speed limits—as inter-
city buses habitually do—they create the same dangerous "blast effect."
The bill would permit buses to be 102 inches wide instead of the present limit

of 96 inches. The gain for the bus passenger would be trivial. Each of the four
seats would be an inch wider and the aisle would be two inches wider. But in
terms of the overall weight of the bus, the change would be startling. Represen-
tative Schwengel of Iowa pointed out in the House debate the other day that
if this bill becomes law, a major bus line plans to increase the length of its
buses to 40 feet, their height to 12 feet, and their weight from approximately
29,000 pounds to 42,000. In other words, every inch wider means a bus that is a
ton heavier.
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The bus-and-truck interests prevailed in the House. But if the Senate has con-
cern for the nation's taxpayers and motorists, this is a bill that deserves to be
flagged down and waved to the side of the road.

[From the Seattle Post-Intelligencer, July 29, 1971]

A SICKENING SHOW

A P-I View: The U.S. Senate should defeat the House-approved bus extension
measure.
You are invited here to consider a shameful example of how our lawmakers

in Washington too often ignore the public interest when the dubious pressures
of well-heeled lobbies go to work.
As background, you should know that the economically powerful trucking

interests for 15 years have been pushing for permission to use wider and
thus more profitable trucks on the nation's interstate highway system. Never
mind that the present freight-train monsters already chew up the tax-built
roadways, block vision and dangerously rock passing private cars with their
air blast effects.
Thanks only to concerted opposition by the private motorists, voiced largely

through the American Automobile Association (AAA) and newspaper edi-
torials, the truckers thus far have failed in their campaign. This year, how-
ever, a subterfuge approach is giving them fresh hope.

Their gimmick was to back a proposal to widen interstate motor buses
from the present maximum of 96 inches to 102 inches—the same width exten-
sion sought for themselves. As the AAA pointed out, this would mean little
in added comfort to the bus passengers. But it would serve as a precedent for
similarly breaching the truck limitations later.
Every informed person and legislator in Washington understood this.

Nevertheless, on July 12, the House Public Works Committee reported favor-
ably on the bus extension measure—ignoring the opposition not only of the
AAA but that of the Department of Transportation and the National Trans-
portation Safety Board.
A vigorous opponent of the legislation, Rep. Fred Schwengel, R-Iowa, said

when the bill—HR-4354—was approved by the committee:
"It is incredible that the bill would be reported favorably. By so acting,

the committee has shown a callous disregard for the safety of the motoring
public. The committee, in effect, has voted in favor of special interest groups
and against the general public."

Despite this and similar expressions of outrage, the House on July 21 ap-
proved the measure by the majority of 38 votes and sent it to the Senate
for action.
"It was a sickening performance," Rep. Schwengel said.
It surely was. And it must not be repeated in the upper House of Con-

gress if integrity and devotion to the public welfare still take precedence
there.

If anything, interstate buses and trucks should be made smaller—not larger
than they already are.

[From the Louisville Times, July 23, 1971]

THE BIG-BIIS LOBBY ROARS AHEAD

The never-ending fight to keep dangerously oversized trucks and buses off
the nation's highways has suffered a serious defeat. The House has passed and
sent to the Senate a bill to increase the permissible width of intercity buses
by six inches. On highways where 70 miles an hour is a normal speed, that
six inches could measure the difference between life and death.

It would be bad enough if the widening were confined to buses. But lurking
in the wings is a second bill that would permit trucks, too, to be even wider
and heavier than the monsters now hogging the highways. Though this one
has not yet cleared the House Rules Committee, there seems little doubt that
it will. Having obliged the bus lobby, the committee is in no position to deny
the truckers even if it wanted to.
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Both measures were approved several weeks ago by the House Public Works
Committee despite opposition from the Federal Transportation Department and
the National Transportation Safety Board. What the committee was thinking
about we can't imagine, but it obviously wasn't highway safety.
Present law governing the dimensions of trucks and buses on interstate

highways limits their width to eight feet. The interstate system was designed with
these dimensions in mind. Its lanes are 12 feet wide, which leaves just 24
inches of clearance on either side for vehicles of maximum size. As a Ken-
tucky safety expert once expressed it, any increase in vehicle width would
render the system "marginal from a safety standpoint." That means, in plain
language, dangerous.
And what about other highways, where the lane width often is less than 12

• feet? It is true, as the truck-bus lobbies like to point out, that the bills be-
fore Congress refer to interstates only. That is because vehicle regulations on
other highways and roads are fixed by state legislation. But nobody expects
the bigger trucks and buses to remain on the interstates all the time. They
would have to get off and onto lesser roads frequently, if only to load and

• unload their passengers or cargo.
It is true that local transit systems in some cities now operate 102-inch buses,

the width proposed in the House-approved bill. But these vehicles, remember, are
not competing in 70 mph (or faster) traffic. Nor are we persuaded by the argu-
ment that the bill is needed so that these buses can transport big-city commuters
over interstate highways to the suburbs. There are other routes to the suburbs.
The real beneficiaries of this outrageous legislation would be the big cross-country
buses that zoom along with the fast intercity traffic—and after them, the boxcar-
size trucks.
The lobbyists figure that, once Congress has let down the bars on interstates,

getting the various state standards relaxed would be easy. No doubt they are
right in that assumption.
It now is up to the Senate to stop this threat to highway safety. Unfortunately,

experience makes that body a dubious goal tender on this issue. This was demon-
strated in 1968 when legislation for bigger trucks and buses won approval in the
upper chamber.

It might have passed the House as well but for some embarrassing disclosures
regarding congressional campaign funds. Like the bills now pending, the 1968
legislation had won the House Public Works Committee's endorsement and was
ready for a vote on the floor when a Des Moines newspaper revealed that a "non-
partisan" truckers' committee had been feeding the campaign kitties of several
key congressmen, including members of both political parties. That killed the
goose for that session.
But now the lobby is back in full force, and making entirely too much headway

for comfort. Does its latest success mean that most House members believe their
constituents have forgotten 1968? It must.

• [From the Charlotte Observer, July 29, 1971]

BILL .To MAKE BUSES WIDER SHOULD GET A WIDE BERTH

• The House of Representatives last week passed and sent to the Senate a bill
A authorizing state governments to permit wider buses on the interstate highway

system.
That's bad news for motorists and little help for urban mass transit systems.
The bill is bad news for the motorists for two reasons. First, no one is sure yet

what safety factors are involved in widening a bus from 96 inches to 102 inches
and operating it at high speeds on a freeway.
At 96 inches wide, buses already create an "air blast" with measurable effect

upon passing motorists. A wider bus would create a greater blast.
The Department of Transportation, which opposed the "bigger bus" bill (as did

the National Transportation Safety Board and the American Automobile Associa-
tion), is still studying this and other safety factors of the proposal.

TRUCKS, TOO?

The second bit of bad news for motorists is that the bill would create a pre-
cedent for manufacturers and operators of trucks to exploit. Longer trucks are
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already fought over at the state level, and a bill for wider trucks almost got out
of congressional committees last year.

Supporters of the bill claimed that the wider buses would be more comfortable,
attract more commuter passengers and thus take more cars off crowded urban
expressways. Thousands of the bigger buses are already operating on inner city
streets of New York, Chicago, Detroit and Los Angeles. About 40 per cent of the
nation's mass transit bus fleet is 102 inches wide.
But studies of declining bus-passenger numbers in mass transit systems do not

support such argument. In fact they suggest just the contrary, that what is
needed is not a bigger bus but a smaller bus.

Opinion surveys show passengers want speed and service more than they want
comfort in buses. Commuters are not concerned about the ride a bus gives on the
freeway so much as they are the time a bus takes reaching their inner-city
destination.

LESS FLEXIBLE

Wider buses mean heavier, slower, less maneuverable vehicles on city streets,
where riders get most frustrated. Bigger buses would not be more flexible but less
flexible. They would be less able to take passengers where they want to go.

General Motors, the manufacturer of the majority of America's bus fleet, has
built a prototype of a bus to overcome riders' objections. It is smaller, faster and
better able to move in and out of city traffic.
The real benefit of bigger buses would go to the bus companies, not to the pas-

sengers. The companies want bigger buses to facilitate their charter service.
Once the morning-evening commuter rush periods are over, most metropolitan

bus companies supplement their revenues by offering charter service to groups—
to take the Little Leaguers to a game or the choir to a concert. The fact that big-
ger buses are not permitted on freeways handicaps this service.

BAD ECONOMICS

In the short run, such charter service may help bus companies overcome losses
from their normal mass-travel operations. But when the charter demand for
larger buses begins to overweigh the needs of the mass-transit system, then the
economics of bigger buses are questionable.
The Senate should bury this bill.

APPENDIX II

NATIONAL TRANSPORTATION SAFETY BOARD'S POSITION ON H.R. 4354

H.R. 4354 is identical to H.R. 11691, 91st Congress. At that time we noted the
absence of reliable data with respect to the safety effect of larger buses, both on
the Interstate System and on the roads of lesser characteristics. The situation
remains unchanged and, therefore, we continue to oppose the enactment of such
legislation.
Some hazards of larger buses arise directly from the increased width itself,

while others arise from other bus design features made possible by the increased
width. Some of the hazards apply only to bus occupants, while others apply to
everyone who uses highways.
Proponents of H.R. 4354 claim some features of improved safety by the in-

creased width, but it is not clear what the performance effect of these improve-
ments may be, nor is there any requirement in H.R. 4354 that any such improve-
ments actually be made. Two types of 102-inch wide intercity buses are now being
operated; in only one type are substantial safety-improving changes claimed.
While recognizing the economic benefit of H.R. 4354, which would substantially

increase the express package capacity of intercity buses, we address ourselves to
those aspects of the bill which relate to safety. Changes in the pattern of bus
operation on Interstate and other highways which might come about with an in-
creased capability for express package service and which might affect highway
casualties have not been evaluated, to our knowledge. Until in-depth studies of
casualty results are made, or until it is clear in some detail which changes in
bus safety performance would be brought about by regulation in the very near
future, it would not be reasonable or prudent to accept any degree of increased
hazard. We believe that legislation permitting wider buses should be deferred
until the Department of Transportation has developed regulations and standards
for larger and heavier buses.
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Research is lacking in determining the relative safety of wider buses with re-
spect to :

1. Comparison of buses of different widths through past accident statistics,
using an adequate statistical base and separating noncomparative factors; and
2. Implementation of a carefully designed and controlled experiment involving

selected bus designs, drivers, and routes.
The approach of determining what types of accidents could occur which would

not otherwise happen, and making a comparison of off-setting improvements, is
mentioned on page 42 of the "Review of Safety and Economic Aspects of In-
creased Vehicle Sizes and Weights" issued by the Federal Highway Administra-
tion, September, 1969.
Although a number of representations of possible safety improvements for

wider buses have been advanced, it is not clear that all of the hazards of the
wider buses have as yet been identified and evaluated.
Among the identifiable questions of hazards or safety improvements are the

following:
a. Frequency of excursions into other lanes will increase with wider buses•

v under present driver capabilities and highway configurations. This question in-
volves vehicle steering stability and driver steering behavior.

b. Possible improved braking by all models of buses and, if so, by how much,
and in what braking performance characteristics.

c. Possible reduced tire loadings on wider buses resulting in increased or de-
creased traction.

d. Higher floors of wider buses inhibiting passenger escape from windows when
bus is standing upright, or producing injuries due to longer drop to the ground.

e. Increased width of bus inhibiting window escape when bus is lying on its
side with windows above.

f. Changed visibility of road ahead for other vehicles due to 6-inch wider bus
and concomitant 2-foot increase in bus weight.

g. Increased influence of wind blast in passing other vehicles in opposite direc-
tions which might affect safety margins of some vehicles.

h. Wider buses may facilitate installation of occupant crash protection.
i. Potential for passenger injuries may be reduced by higher seated position

above other vehicles or increased by higher impact velocity when bus overturns.
j. Increased bus width may improve measured overturn stability when accom-

panied by increased floor height and what effects will be upon each bus model.
k. Raised floor height and increased proportion of weight represented by ex-

press capacity may cause the bus to become topheavy when passengers are carried
with empty luggage and express compartments.
In summary, these questions of hazards or safety improvements derive in part

from existing bus safety recommendations of the Safety Board and in part from
observations of 102-inch width buses and descriptive literature. We believe that
the assessment of most of these questions need not await the occurrence of acci-
dents, as some proponents claim, but may be accomplished by scientific testing or
analysis of available engineering information. Until the results of such analysis
and reviews are known, and safety standards developed therefrom, we woulde oppose the passage of H.R. 4354.

OSCAR M. LAUREL,
Member.

FRANCIS H. McAnAms,
Member.

Lotus M. THAYER,
Member.

MINORITY POSITION CONCERNING H.R. 4354

Under existing law, the States can and do permit larger buses to operate on the
Federal-Aid primary and secondary road systems than are allowed to operate
on the Interstate Highway System. H.R. 4354 is permissive legislation that would
authorize each State to permit the use of 102-inch buses on the Interstate System
within its boundaries; however, no State would be required to increase its
present limitations.
As the Interstate System was designed to accommodate the wider bus and

has a much lower accident and fata'ity rate than the Federal-Aid and secondary
road systems, we believe that the use of wider buses on a safer roadway would
offer benefits to the passenger and to the general public which would outweigh
any possible safety hazard which so far has not been proven to exist.

71-954 0 - 72 - 9
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However, we do concur in general with the views of the majority of the Na-
tional Transportation Safety Board as to the possible approaches to evaluating
and judging the comparative safety of the wider buses. We support the enact-
ment of H.R. 4354 at this time providing it is amended to delay its effective date
until such time as the Secretary of Transportation completes the necessary
studies and promulgates such safety regulations as might be required.

JOHN H. REED,
Chairman.

ISABEL A. BURGESS,
Member.

APPENDIX III

AN EXPERIMENTAL AND ANALYTICAL INVESTIGATIONS OF THE EFFECT OF TRUCK-
INDUCED AERODYNAMICS DISTURBANCES ON PASSENGER CAR CONTROL AND PER-
FORMANCE—SYSTEMS TECHNOLOGY, INC., HAWTHORNE, CALIF.

EXECUTIVE SUMMARY REPORT OF TECHNICAL REPORT NO. 1001-1, CONTRACT FH-11-7570

This applied research program provides a preliminary quantification of the
nature and magnitude of truck-car disturbance effects and associated car/driver
safety performance. It compares the effects of contemporary and wider trucks,
as well as examining the more general questions associated with truck-induced
aerodynamic disturbances on the Interstate System.
A truck disturbance consists of aerodynamic forces and moments acting on

adjacent vehicles due to air flow around a truck. This disturbance can pull the
vehicle towards the truck or push it away, depending on the conditions.
The effects of the disturbances are expressed in terms of overall car/driver

safety performance. The emphasis is on driver steering control and associated
lateral (side to side) deviations in the ear's path along the roadway. The specific
performance measure used to compare situations is the peak lateral deviation
experienced by the car during a given truck disturbance. Safety performance
boundaries are revealed by such things as lane edge exceedances, potential col-
lision with the truck or other vehicles, and driver control difficulties.

SITUATIONS STUDIED

Several types of disturbance conditions were examined experimentally and
analytically. The basic situations studied involved:
• A station wagon car and a tractor/semitrailer truck.
• Two lanes of a flat, tangent roadway.
• Car-truck overtaking, passing, and oncoming.

Within this framework, the following primary situational parameters were
varied:
• Truck shape and width (including 96 versus 102 in.)
• Car-truck lateral separation and lane width (from 8 to 16 ft.)
• Crosswind and headwind magnitude.
• Relative and absolute car-truck speed.
• Car handling.
• Driver skill and alertness.

The applied research results were interpreted to determine possible remedial
actions and implications in the areas of roadway design and operations, truck
size and configuration, and car/driver dynamics and control characteristics.

TECHNICAL APPROACH

The study comprised full scale experiments, wind tunnel tests, and combined
car/driver/disturbance analyses. Together, these elements of technology per-
mitted the basic experimental results to be interpreted in the more meaningful
terms of car/driver safety performance in a given situation on the highway.
The full scale experiments involved instrumented vehicles operating at a test

site under controlled conditions and with various ambient winds. Measured ve-
hicle response and full scale flow properties provided for verification of the more
systematic analytical and wind tunnel results. Task stress was measured by
driver heart rate.
The wind tunnel tests provided data to quantify the disturbing forces and

moments on the car for various car-truck orientations and lateral separations,
crosswind angles, and truck widths and shapes. These data, suitably scaled, pro-
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vided the input to the combined car/driver analysis procedure. The latter used
the verified car equations of motion, and empirically-based driver response prop-
erties, to compute vehicle motions and path trajectories for various disturbance
situations. Path measures such as peak lateral deviation in the lane during
the disturbance were used to describe the safety performance boundaries and
limits.

TEST VEHICLES

The test vehicles selected for the tests allowed concentration on the more
significant types of car-truck disturbance. The disturbed car was a 1970 full
size station wagon. The truck was a 3-axle, cab over engine tractor towing a
40 ft, 2-axle dry freight van. The overall truck length was 55 ft, and its stand-
ard width was 96 inches.

=slums

The results show that truck width, lane width, relative speed, absolute speed,
ambient winds, car handling, and driver skill and alertness can have substantial
effects on car/driver safety performance under certain car-truck disturbance
conditions. Some of the more significant points are given in this summary.
Numerical values are given mainly for illustration, and more definitive results
are provided in the main report.
Typical results are highlighted in the Table. The ambient wind is the basic

wind over the ground in the environment. For the table entries, the car and
truck are traveling in the same direction. Each is initially aligned with its re-
spective lane centerline. During the disturbance the car displaces laterally along
Its trajectory, but the truck is assumed to be undisturbed from its lane center.
The initial centerline separation is the same as the lane width. The "car-truck
initial clearance" is the side to side distance between the vehicles. The initial
"lane edge clearance" is the distance between the side of the car and the edge
of its lane. The "peak lateral deviation" is the maximum side excursion of the
car which occurs during the truck disturbance, despite appropriate driver con-
trol reactions. A crosswind "towards the car" means that the car is downwind
of the truck traversing its wake, and vice versa. The table entries are elabo-
rated below.

Ambient wind
With no ambient wind (no wind over the ground) the main car disturbance

results from a bow wave near the front of the truck. The disturbance intensity
varies with lateral separation, car-truck relative speed, and truck shape and
width. Under the nominal case of a car at 60 mph overtaking a truck at 50 mph
on a highway with 12 ft lane width, the disturbance momentarily displaces the
passing car/driver about 0.7 ft further away from the truck.
A headwind will increase the magnitude of the car's lateral deviation. Forthe nominal case noted above, the peak lateral deviation away from the truck

will nearly double for a 20 mph headwind.

TYPICAL CAR/DRIVER PERFORMANCE RESULTS

Truck and ambient wind

Tractor/semitrailer (96 inches wide):

1

None  

20 m.p.h. headwind 

120 m.p.h. crosswind (towards car)_.

20 m.p.h. crosswind (away from car)_
Tractor/semitrailer (102 inches wide):

1
None 

20 m.p.h. crosswind (towards car)
Tractor/semitrailer (96 inches wide) with

van underbody: 20 m.p.h. crosswind
(towards car) 

Speed (m.p.h.) Lane
width
(feet)

Initial clearances
(feet)

Peak lateral deviation
(feet)

Car Truck
Car-truck Lane edge Toward

truck
Away from

truck

8 0.7 0.7  1.1
60 50 12 4.7 2.7  . 70

16 8.7 4.7  . 5
60 55 12

8
4.7
. 7

2.7  
.7  

1.15
3.3

70 65 12 4.7 2.7  2.2
16 8.7 4.7  1. 4

60 50 12 4.7 2.7  1.3
8 .7 .7 2.4  

60 50 12
16

4.7
8.7

2.7
4.7

2.6  
2.6  

60 55 12 4.7 2.7 3.2  
60 50 12 4.7 2.7  1.3

60
70

50
65

12
12

4.4
4.4

2.4  
2.4  

.75
2.3

60 50 12 4.4 2.4 2.7  

60 50 12 4.7 2.7 4.7  
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Crosswinds can cause a significantly larger disturbance when the car passes
downwind, through the truck wake. For the nominal case noted, the disturbance
begins to increase in magnitude abruptly when the crosswind exceeds about 10
mph (i.e., about a 10 deg relative wind angle). Now the car/driver disturbance
is caused by the truck interrupting the wind and causing a wake, and the net
effect is to pull the car towards the side of the truck. For 18 to 20 mph crosswinds
the car may exceed the lane boundary clearance (32 inches for a 12 ft lane)
despite corrective driver steering actions. When the crosswind is from the other
direction and blows the wake away from the car, the car does not encounter
interrupted wind, and the smaller disturbance corresponds approximately to the
no ambient wind case.

Car-truck relative speed
The car lateral deviation increases with decreasing relative speed, because

the force and moment disturbance changes more slowly and has a longer dura-
tion. For the nominal case noted above with the car at 60 mph and no ambient
wind, peak deviation increases about 5 inches if the truck is going 55 mph instead
of 50.
In a crosswind, the percentage change is about the same but the net devia-

tion is larger because the basic disturbance is larger. For the 20 mph cross-
wind case noted, the peak car deviation is about 7 inches further toward the
truck when a higher truck speed reduces the relative speed to 5 mph. This is
made more significant by the fact that the car is already moved to near the lane
boundary for this crosswind condition when the car-truck relative speed is 10
mph.

Lateral separation or lane width
With no ambient wind, or with only a headwind, the peak lateral deviation

of the disturbed car/driver decreases to about half as the centerline separation
increases from 8 ft to 16 ft. For the case with no ambient wind and car 60 mph
overtaking truck 50 mph, the peak deviation decreases from a little over a foot
to about 6 inches away from the truck.
With increased car-truck speeds the separation effect is larger. For a 70 mph

car overtaking a 65 mph truck, for example, the peak deviation is decreased from
over 3 ft to about 1.4 ft by increasing centerline separation from 8 ft to 16 ft.
For the narrower 8 ft lanes the lane boundary is greatly exceeded, and at least
an 11 ft lane is needed to just contain the car's peak deviation (in this 70-65
case).
With a strong crosswind, the peak deviation is large as noted before (about

2.6 ft for the 20 mph crosswind in the nominal 60-50 case), but there is very
little change in this peak value when car-truck lateral separation is varied over
a wide range. This insensitivity occurs because the disturbing wake caused by the
wind interruption extends downwind (leeward) for some distance in a relatively
unchanged form. Hence, increased lane width reduces the hazard by moving
the car away from the truck, but it has little effect on the intensity of the dis-
turbance experienced by the car.

Truck width
Increasing the truck width has two main effects: it increases the intensity of

the truck disturbance and it decreases the side to side clearance between car and
truck. Both effects are relatively small in going from a 96 inch to a 102 inch truck,
for the test vehicles used. In general the incremental increase in the disturbed
ear's peak lateral deviation is roughly double that which would occur due to the
reduced separation alone.
The effect of a nominal truck width increase is insignificant in a large cross-

wind, because the basic crosswind disturbance is large and pervasive, as noted.
With no ambient wind and fixed centerline separations, a 102 inch wide truck

causes a peak deviation which is about 5 to 7 percent more than for a 96 inch
truck. About half of this increment is due to a reduced clearance effect. For the
nominal case with a 60 mph car overtaking a 50 mph truck on 12 ft centerlines,
this increment is less than 1 inch out of a total of about 0.7 ft. For a more critical
case of a 70 mph car overtaking a 65 mph truck and 12 ft lanes, the increase is
about 1.5 inches out of a total deviation of over 2 ft, previously noted.
With 10 to 12 ft lane widths these results imply that approximately a 6 inch

increase in centerline separation (lane width) is needed to offset the disturbance
increment due to an overall truck width increase from 96 to 102 inches. Expressed
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in other terms, the disturbance change caused by a 6 inch width increase is about
the same as the increased disturbance effect due to to a 5 mph increment in the
ambient headwind. Preliminary experiments show that the bow wave disturbance
effect of a 6 inch overall width increase can be offset somewhat by suitable round-
ing and streamlining of the otherwise blunt front of the tractor.

Truck configuration
The disturbance effect of the truck wake, especially in crosswinds, is affected

by other truck configuration changes. Drop bed trailers and vans that allows less
flow under the truck cause larger car/driver disturbances and deviations in a
crosswind, with the car passing on the downwind side. The amount of gap between

• tractor and trailer is not as significant because the corresponding flow is mostly
above the level of the car. Generally, the more porous the truck/trailer configura-
tion is to a crosswind (flow under and through the rig) the less the disturbance
on a vehicle passing on the downwind side. With no ambient wind, or only a head-
wind, streamlining the front of the tractor can reduce the disturbance magnitude
somewhat, as can increased ground clearance under the tractor.

Preliminary investigations of trucks length effects were accomplished extrap-
olating the existing data to a double bottom truck configuration with two 27 ft
trailers instead of one 40 footer. The same tractor was used and the overall length
increased by about 10 ft. The analyses suggested no difference would occur in the
on crosswind case, because the bow wave is unchanged and it dominates the dis-
turbance. The crosswind effects were about the same also, because the flow be-
tween the trailers appears to offset the effect of increased vehicle length.

RECOMMENDATIONS

The implications of the findings and recommendations with respert to truck
configuration, highway design and operations, and car/driver characteristics are
summarized below.

Truck configuration and operation

Increasing truck width can increase the disturbance and affect car/driver
performance. These effects can be offset by such things as a small increase in
lane width, a decrease in any ambient headwinds, an increase in the car's relative
passing speed, or suitable streamlining of the blunt front of the truck.
The truck driver should move toward the side of the lane away from passing

vehicles and other traffic, when there are no vehicles or pedestrians on the
shoulder. He should be alert for a passing car that may experience difficulty,
and he should recognize that when his truck overtakes a slower vehicle it will
cause an unexpected disturbance of that vehicle and its driver. Preliminary
analyses (and some corroborative accident data) show that this latter situation
can be particularly critical when the truck overtakes a car towing a house trailer.

Highway design and operations

• For the highway designer and traffic engineer, the important variables in the
• truck disturbance situations include ambient winds, lateral separation, vehicle

speed, and driver alertness.
The ambient wind plus the vehicle's ground speed combine to produce a net

airspeed. It is always desirable to reduce this net airspeed by reducing vehicle
speed or ambient headwind or both. In terrain with prevailing headwinds, the

.40 route and roadway layout should attempt to reduce their effect where feasible.
Similarly, strong steady crosswinds can cause large disturbances. These can

be alleviated by suitable consideration of the prevailing wind direction and
strength during the highway design process. Landscaping and cross slope design
provide one means. Severe cut and fill proocedures, with alternate shadowing
and exposure to the wind should be avoided. Exposed raised roadways and
bridges are more likely to create a crosswind disturbance situation.
Adequate lateral separation of the vehicles can be achieved in windy regions

by increasing lane width and medians. Another possibility is to separate truck
lanes from other vehicle lanes by an auxiliary median (or lane closed to traffic
under extreme wind conditions). With no crosswinds, a small increase in lateral
separation will offset truck width increase effects, as4litoted above. With strong
crosswinds, however, the truck wake persists some distance downwind from
the truck, and increasing separation may not reduce the disturbance.
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This study shows that the disturbance effects are generally more critical when
car and truck are proceeding in the same direction. With no crosswind, the bow
wave disturbance from an oncoming truck causes a relatively small car/driver
lateral deviation because of its very short duration. Adequate lateral separation
by increased lane width or addition of a median will provide sufficient alleviation.
Higher relative overtaking speeds (same direction) generally cause less dis-

turbance of the car, because the duration is shorter and the car inertia tends
to attenuate rapidly changing forces and moments. Hence, reduced truck speeds
may provide additional alleviation under adverse conditions.
Certain types of vehicles such as small vans, cars towing trailers, and camper

combinations are expected to provide the more critical cases from the stand-
point of highway design and operation. They are more susceptible to aerodynamic
disturbances. They have poorer handling response once disturbed. They tend to
have lower speeds relative to the disturbing trucks, and they tend to operate in
the right lanes on multilane highways, in closer proximity to the trucks.
An alerted driver, skilled in responding to truck disturbances, can be essential

to safe operation in the more critical situations. Since the intensity of the disturb-
ance varies significantly with the conditions, the driver cannot always anticipate
a disturbance situation when overtaking a truck or other large vehicle. Suitable
warning signs in areas with prevailing winds, training, and publicity are poten-
tial means of alleviation.
The psychophysiological response measures show an increased driver stress

associated with the truck disturbance input. This autonomic recruitment can
help the driver improve his performance. However, it may have associated per-
ceptual narrowing which reduces his attention to other aspects of the driving
task. Hence, other driver workload, such as reading direction signs and cross
traffic, should be minimized on stretches of highway which characteristically
present potential truck disturbance situations.

Car/driver characteristics
It is difficult for the driver to anticipate a truck disturbance because the

intensity varies with conditions, but he should expect it alongside the truck in
a crosswind and at the front of the truck with a headwind. The poorer driver
(e.g., with a longer time delay) or one who is unfamiliar with his vehicle may
have more difficulty.
Defensively, the driver should increase his overtaking speed to have about a

10 to 20 mph headway advantage. He should move towards the edge of the lane
away from the truck when the wake is blowing towards his car. With no cross-
wind he should stay in the middle of this lane to avoid being pushed beyond the
lane boundary by the bow wave.
The car's handling and aerodynamic properties are also important. The correct

vehicle loading and tire pressures should be observed. The better handling
vehicle will improve the response and performance, once disturbed. The aero-
dynamic design can be tailored to reduce the susceptibility to truck disturbance
inputs as well as other types of highway gusts. The basic aerodynamic data
simply quantify the input, however, and they have to be interpreted to estimate
the safety performance. The designer/analyst must consider the dynamic
response properties of the car/driver combination as a closed loop system, not
just the dynamics of the car alone. This will help avoid problems such as driver
induced steering oscillations. This type of integrated design process can be ac-
complished with contemporary analysis and design procedures of the sort used
in the analytical and interpretive phases of this study.
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ABSTRACT

This report presents a preliminary quantification of the nature and

magnitude of the effect of truck-induced aerodynamic disturbances on

passenger cars. The results are expressed in terms of overall car/driver

safety performance, with the emphasis on steering control and side to side

deviations in the car's path along the roadway. The basic situations

studied involve • a station wagon and a tractor/semitrailer, a two lane

road, overtaking and passing and car-truck oncoming. Within this frame-

work the following parameters are varied: truck width and shape, lateral:
s separation and lane width, ambient wind magnitude and direction, car-truck

speeds, car handling properties, and driver skill and alertness. Specific

attention is given to the effect of increasing truck width from 96 to

102 inches. The study comprised full scale experiments, wind tunnel tests,

and combined car/driver/disturbance analyses. The results. are interpreted

in terms of possible actions and remedial implications in the areas of

roadway design, truck size and configuration, and car/driver dynamics and

control characteristics.
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• BISIBOLS

a Distance from center of mass to front axle

41Y Car lateral acceleration (center of mass)

87Y Car lateral acceleration at accelerometer

A Vehicle frontal area

AT Aligning torque

• Distance from center of mass to rear axle

Cz Rolling moment coefficient

Cn Yawing (heading) moment coefficient

CY Side (lateral) force coefficient

• Distance from center of sprung mass to roll axis

ECG Electrocardiogram of driver

hf Roll axis height at front wheels

• Moment of inertia

Kn,,v Driver heading loop gain

Klpy Driver lateral deviation loop gain

2 Wheelbase

• Roll moment

m Vehicle total mass

Vehicle sprung mass

• Car roll angle rate

• Dynamic pressure for force and moment scaling

• Car heading angle rate

• Laplace transform variable

• Time; tread

uw Ambient wind component parallel to lane centerline
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Uc Car forward velocity (relative to ground)

UT Truck forward velocity (relative to ground)

• Lateral velocity

vw Ambient wind component normal to lane centerline

IWVI Wind velocity, as measured by wind vane on car

•
4WV Wind flow angle, as measured by wind vane on car

xT Car (center of mass) longitudinal position relative to truck front

YI 
Car lateral deviation (side to side position of car center of mass)

YI Car peak lateral deviation

YT Lateral separation of car and truck centerlines

• Side (lateral) force

Ye Controlled element (vehicle) dynamics

Yn_ Driver describing function for lateral deviation control
,y

Ya, Driver describing function for heading control

a. Tire slip angle

bsw Car steering wheel angle

b
w 

Car front wheel steer angle (average of left and right)

• Roll steer coefficient

A Roll axis tilt angle

Camber angle

• Air density

Driver reaction time delay•

• Roll angle

Car heading (yaw) angle relative to roadway centerline

Ambient wind angle relative to roadway centerline (ground)*I

Crosswind angle relative to moving truck*w
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cocy

cuc*

Crossover frequency (bandwidth) for lateral deviation

Crossover frequency (bandwidth) for heading control

Other Notaticns

Mean value of variable y1

Absolute value of variable yi
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• SECTION I

INTRODUCTION

A. OBJECTIVES

The initial objective of this program was to make a preliminary quantifi-

cation of the nature and magnitude of the truck-car aerodynamic disturbance

problem. This truck disturbance consists of aerodynamic forces and moments

on a car due to air flow caused by an adjacent truck. These can pull the

car toward the truck or push it away, depending on the conditions. One dis-

turbance component is like a "pressure wave" which occurs in still air due to

displacement of the air around the truck. Another component results with an

ambient "crosswind" when the car is on the downwind side, moving in and out

of the disturbed flow or wake about the truck.

As part of quantifying these disturbances, safety performance boundaries

are identified. These are revealed by potential

• Lane or roadway boundary exceedances

• Collisions with truck or other vehicles

• Driver control difficulties

• Vehicle performance limit exceedances

The emphasis is on steering control. The most direct measure of "safety

performance" is the lateral (side to side) deviaticn of the vehicle path

relative to the lane centerline. A convenient single measure for a given

situation is the "peak lateral deviation" of the driver/vehicle system during

the truck disturbance.

Having quantified the potential disturbance problems for various environ-

mental conditions and roadway situations, remedial actions and solutions can

be developed. These relate to the general categories of

• Roadway design

• Traffic operation

• Truck and car design limits

• Driver alertness and training

TR-1001-1 1
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The parameters associated with these categories are used in the experi-

ments and analyses which define the safety performance boundaries, hence

those boundaries can be expressed in physical terms.

This program represents a direct continuation and application of

applied research already accomplished by STI for FHWA under Contracts

CPR-11-2770 and FR-11-6145, and documented in Refs. 1-3. The combined

analysis techniques (as applied to highway design and safety problems)

were developed and demonstrated during these prior studies, and the bases

for the experimental procedures and data interpretation were established.

B. SCOPE

The overall study consists of full scale experiments, Wind tunnel tests,

and combined driver/car/disturbance analyses. The combined analyses use the

full scale and tunnel data plus a car/driver system model to estimate per-

formance under a range of conditions, and to identify any associated safety

-boundaries.

In addition to identifying safety boundaries for a car and truck opera-

ting in proximity on the highway, the study provides an initial data base

relevant to possible legislation on size limits for trucks on Interstate

Highways. It examines the effects of increasing overall width from 96 inches

to 102 inches, and some attention is given to longer lengths and'to even

larger widths.

1. Situations

The primary situations considered are:

• One station wagon and one tractor/semitrailer truck

• Two lane, flat, tangent roadway

o Car-truck overtaking and passing

• Car-truck oncoming

Within this framework, parameters are varied to investigate the effects of:

• Truck size and shape

e Car-truck lateral separation and lane width

TR-1001-1 2
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• Crosswind operation

• Relative car-truck speed

• Car handling and aerodynamic shape

• Driver skill and alertness

A typical situation is sketched in Fig. 1, which serves to define the

terms. The car is shown on the left of the truck, either overtaking or

being overtaken depending on the relative speed (U, — UT). Positive lateral

path deviations (yi) move the car toward the right (towards the truck in

this case). A positive crosswind is one which results in the truck's wake

blowing away from the lane containing the car, and conversely. Because the

car and truck are symmetrical, the results are equally applicable to the

reverse case with the car on the right of the truck (with proper attention

to the sign conventions). The vehicles are assumed to be traveling along

their respective lane centerlines for a given lane width.

Car

F-7.-3 El,

Pc

[:3

Positive Crosswind Angle

  Lane c.

  Us-Car Speed

y1 -Lateral Deviation

  Lane
UT -Truck Speed

50 25 0 -25 -50

XT Distance Relative to Truck Front (ft)

Figure 1. Typical Truck Disturbance Situation
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2. Test Vehicles

The test vehicles were selected to make the results as general as

possible, yet concentrate on the more critical types of truck disturbance.

Some of the criteria considered in selecting the car were

• Typicality in the vehicle population

• Susceptibility to aerodynamic disturbances

• Handling response when disturbed

• Existing descriptive data base

• Ease of model fabrication and balance instrumentation

• Suitability for full scale tests

• Accident experience

The resulting selection was a 1970 Chevrolet station wagon. It is typical

of a large class of station wagon-like' bodies, and susceptible to aero-

dynamic inputs. Station wagons were 12% of total car production 1964-1969

(Ref. 4). Its handling can be critical if improperly loaded or maintained,

and the handling properties are easily varied by changing the load, tire

properties, etc. Dynamic data were available, and the manufacturer gener-

ously supplied design drawings useful in model fabrication. The boxy shape

facilitated mounting an internal wind tunnel balance. The size and cubic

capacity of a standard station wagon make it well suited to carrying

instrumentation, recording equipment, power supplies, and experimenters

needed in full scale tests.

Selection of the example truck involved the following criteria:

• Relevance to possible legislation

• Typicality in the vehicle population

6 Disturbance effects in still air and crosswinds

• Ease of model fabrication and model share variation

• Suitability for full scale tests
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The vehicle selected was a 3 axle, 86 inch cab-over-engine tractor, with

a 186 inch wheelbase; pulling a 4o ft, 2 axle insulated dry freight van.

Additional details of the vehicles, and a description of truck con-

figuration modifications tested in the wind tunnel, are given subsequently.

Photos of the test vehicles are given in Section III.

C. REPORT OVERVIEW
•
•

The report emphasizes results, and these are presented and interpreted

in Section II. The systematic examination of parameter variations for the

4 more critical car-truck disturbance combinations results in cross plots

showing the corresponding safety performance boundaries. Section II

concludes with recommendations and a discussion of remedial implications.

Supporting details are presented in Section III. The car/driver

combined analysis procedures are described and demonstrated. The important

parts of the wind tunnel tests are presented, including model details and

test procedures. Examples of the wind tunnel force and moment data (which

provide the input to the combined analysis) are shown. The full scale

experiments are described next, including instrumentation and test procedures.

Section III concludes with a comparison and correlation of results.

Full scale flow measurements are used to verify the wind tunnel results.

Computed car/driver dynamic response and performance are shown to correlate

well with the more difficult to obtain (and generally more variable) full

scale measures. Finally, overall full scale results show the correlations

between truck disturbance input, car response, driver steering control

actions, and driver internal state as measured by heart rate.
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SECTION II

RESULTS AND REC0Y2.7.77DATI0NS

The principal results of this program relate driver/vehicle safety

performance to the parameters of a variety of car-truck aerodynamic inter-

ference situations. These results are based on wind tunnel experiments

and combined analyses. They are shown in Section III to correlate well

with corresponding full scale performance and response measurements. The

analytical technique thus verified provides an accurate and efficient means

of studying systematic vehicle-vehicle interactions on the roadway under

various environmental conditions. It avoids the considerable difficulties

and costs associated with extensive field experiments using all combinations

of parameters; and it permits the study of more hazardous situations which

define the safety performance limits.

Exercising this technique to obtain safety performance boundaries

involves varying ambient wind conditions, lane widths, highway and passing

speeds, and truck configurations. Car/driver dynamic response properties

are varied, also, to account for possible degrading effects due to either

poor vehicle condition or reduced levels of driver attention. The varia-

tions are carried out with respect to several nominal cases as follows:

• Car/driver A: A nominally alert and skilled driver
driving a standard full size station wagon containing
driver, experimenter, and about 350 lbs of instrumen-
tation and equipment.

• Car/driver E: Similar to A, except that the driver's
skill and alertness are essentially the best he can
do, near optimum.

• Car/driver D: A degraded condition representative
of either an over-loaded station wagon (an additional
560 lbs in the aft storage well) with a nominal
driver, or the standard station wagon with an
inattentive or less skilled driver.

These car/driver combinations are developed and detailed in Section III.

Other characteristics of the nominal cases include car at 60 mph overtaking

truck at 50 mph, and no ambient wind (relative to the ground). A nominal
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lane width of 12 ft is used, consistent with the Ref. 5 observation (p. 741)

that about 62% of the Primary System has a surface width of 24 ft or more.

The performance results from the experiments and combined analyses

are expressed in terms of the car's lateral deviation (side to side movement)

relative to its lane centerline*, and whether the disturbance would cause the

car to move far enough to exceed the lane boundary or even strike the truck.

Whether a collision will in fact occur under a given set of circum-

stances depends, of course, on the initial truck and car locations in their

respective lanes, i.e., their mean lateral placement before the encounter.

If the mean placement for both car and truck is biased toward the common ,

line separating their lanes then the probability of a collision is higher.

Thus, to properly assess the overall accident probabilities of situations

which approach the nominal zero car-truck clearance boundaries shown later

(for initial lateral placement in the center of the lane) requires an

appreciation for the statistical dispersions of both trucks and cars rela-

tive to their nominal lane centers. Such considerations must also take

into account the fact that the crosswind may bias the actual initial lateral

separation. While there are no specific data on this latter point, there

are general statistical data on the lateral distributions of vehicles

relative to their lane centerlines (e.g., Refs. 6 and 7). In addition the

probability of given ambient wind and roadway conditions must be nown. Such

distributions superposed on the computed performance boundaries can be used

to estimate the probability of an accident for the exact environmental,

car/driver, and truck conditions corresponding to the performance boundary.

Such estimates are beyond the scope of this study, and the car and truck are

assumed to be in the center of their lanes initially. Thus, we are making

Conservative estimates, yet it is clear that there is a finite probability

of an accident when the performance and lane boundaries coincide; and that

such probability increases as the performance boundary exceeds the zero

clearance boundary and vice versa.

*Analytically and in the wind tunnel the disturbing forces remain those
pertinent to the lane centerline even though the car is displaced laterally,
and the forces are not modified to account for the car moving closer to or
away from the truck. In other words, the forces and moments are measured and
computed along a nominal straight path, and there is no iterative field effect
computationally. While feasible, including this small correction would com-
plicate the analysis unduly.
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A. EFFECTS OF AMBIENT WIND ON PERFORMANCE

The ambient wind results from the movement of the air relative to the

ground, in the absence of the truck or car. It can cause a headwind, cross-

wind, or tailwind; depending on the direction of traffic. Because the car-

truck disturbance situation is an aerodynamic phenomenon, the ambient wind

can have a large effect.

The reference crosswind flow angle, *w, is measured relative to the

moving truck because of the way the basic wind tunnel data were obtained

(see Section III). Accordingly, the ambient crosswind velocity component

(at right angles to the road) is given in general by

vw —(UT — uw)tan *w

TIT is the truck velocity relative to the road, and uw is the ambient fore

and aft wind component. The geometry is shown in Fig. 2*. The positive and

negative signs for 1,v1 indicate that the truck wake is being blown away from

and towards the car, respectively. A positive uw corresponds to a tailwind.

_
Relative Wind

Truck
UT

Figure 2. Relative Wind Geometry

Ambient
Wind'

Figure 3 shows the effect of ambient wind conditions on the performance

of car/driver A (at 60 mph) when passing the standard (96 inch wide) truck

proceeding at 50 mph. The performance measure is given by the points and

*For example, with UT = 50 mph; *14 = ±20 deg corresponds to crosswind con-
ponents, vw = ±18.2 mph for zero headwind and ±25.5 mph for a 20 mph headwind
(negative uw). For the 20 mph headwind example, the corresponding total 
ambient wind is directed at an angle, *1 (relative to the ground), of
tan-1(±25.5/20) = ±51.9 deg; and its magnitude is 4J232 4. 25.52 = 32.4 mph.
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(Toward Truck)

—8
9/(ft)

—7

—6

—5

12 ft C. Separation

Car 60, Truck 50

—0— Zero Headwind

— — 20 mph Headwind

 Zero Truck-Clearance Boundary

Performance
Corridor

4

—3

\ 12 ft Lane Boundary

••••••••

2

1

Data point from
Fig.4 example

(deg)

-2

12 ft Lane Boundary „„ „,„ , „ „=-;
-3

(Away From Truck)

Figure 3. Effect of Relative Wind on Car Performance:
Car/Driver A, Standard (96 inch) Truck
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faired lines which are crI, the peak lateral deviations from the lane center-

line for the corresponding conditions. Positive values of cri are toward the

truck, in accordance with the sign conventions of Fig. 1 . The Fig. 3 curves

represent the extreme deviation in a given encounter; all other deviation

amplitudes during the maneuvers fall within the curves. This region of

response levels is shown shaded in Fig. 3, and labeled a "performance

corridor."

Figure 3 shows that the severity of the disturbance depends on the

magnitude and direction of the ambient wind. For zero crosswind (1;i = 0)

the main effect of the truck disturbance is to push the car away from the

truck a small amount. This is further illustrated by the computed time

response for the car trajectory in Fig. 4, which shows that the peak

lateral deviation occurs in the "bow wave" region about 15 ft in front of

the truck.* This peak deviation point is highlighted in Fig. 3 for clarity.

12 ft Q Separation

Car 60, Truck 50

Car/Driver A

-2.-& (Toward Truck
•

- tY1 :
(ft)

'
i
  13

I I
• • i - I I j 

,

(Away From Truck)  - h—Truck--.4

i _. 1..
L _140 lop__ so.. . , . . _ _' 0, -40 .  -10D

I ,

Relative Distance (ft)

Figure 4. Computed Car Trajectory: Car/Driver A at 60 mph
Passing Truck at 50 mph, No Ambient Wind

*Car center of mass in line with the front edge of the truck corresponds

to zero relative distance in Figs 1 and 4.
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For positive crosswinds, the truck wake is blown away from the car. The

bow wave disturbance persists, and the performance is roughly unchanged

from the zero crosswind case, as shown in Fig. 3. For negative crosswinds,

however, where the truck wake is blown towards the car, there is a signifi-

cant decrement in performance for flow angles beyond about —15 deg. The

disturbance now pulls the car toward the truck, with increasingly larger

excursions as the relative crosswind increases in magnitude; and the peak

displacement can exceed the boundary of a 12 ft lane. This pulling effect

is graphically illustrated in Fig. 5, which shows that the peak lateral

deviation of the car trajectory occurs alongside the truck.

For the standard truck, which has significant clearance under the

trailer, the transition from predominant pushing to pulling occurs at about

—10 deg relative crosswind, as shown by the rapid increase in the performance

12 ft CE. Separation

Car 60 ,Truck 50
Car/Driver A

2.S (Toward Truck)

Y1.

(ft)
. 0

—2 !

1S0 100 SO —50 —100
Relative Distance (ft)

Figure 5. Computed Car Trajectory: Car/Driver A at 60 mph
Passing Truck at 50 mph, —20 deg Crosswind Angle
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corridor in Fig. 3. This abrupt change is associated with a transition

in the flow from around the truck to through and under the truck. As shown

later in the discussion of truck configuration effects, the growth in peak

deviation () with increasing negative crossflow (1:;14) is more gradual for

the impervious rectangular block, which has only one basic flow regime

(i.e., around the block).

Ambient headwind components can have a significant added influence,

because the magnitude of the force and moment inputs to the car is pro-

portional to the product of car and truck airspeeds. This is illustrated by

the dashed boundaries in Fig. 3 and developed in Section III. Thus a head-

wind (negative uw) magnifies the zero headwind effective disturbance by the

ratio*:

OJT — uw)(uc — uw)
UTUe .

For the 20 mph case shown in Fig. 3 this ratio is 1.865. The corresponding

changes in performance are larger of course for situations where the basic

(no ambient wind) value of Y is already high. For instance, at —20 deg rel.

crosswind, a 20 mph headwind increases gi sufficiently so that what was only

a lane exceedance possibility now becomes a truck collision possibility. In

the same way, tailwinds reduce the magnitude of the disturbance. .

In summary Fig. 3 serves to divide the car-passing-truck problem into

two basic situations:

• The zero crosswind case, where the truck interference
effect pushes the car away, sometimes to distances
approaching the lane boundary. This is also repre-
sentative of car passing upwind of truck in a cross-
wind.

• The leeward pass (car downwind) in a relatively strong
crosswind where the truck interference effect pulls
the car dangerously close to the truck.

Headwinds aggravate, and tailwinds diminish these consequences.

'Considering the total relative airspeeds at a given j results in an
additional trigonometric factor for the exact (dynaLnic pressure) ratio.
However, this factor is a maximum of 1.009 at vw= ±30 deg and is, practically
speaking, negligible (although used in the actual calculations made).

TR -1 001 -1 12

4



149

B. EFFECTS OF CAR-TRUCK RELATIVE SPEED

The relative forward velocity of car and truck (Uc - UT) has an import-

ant effect on the disturbance intensity. Figure 6 shows the effects of

relative overtaking speed for zero crosswind and for a crosswind angle

of -20 deg for the two basic ambient wind conditions described above.

Again, the nominal case is car/driver A at 60 mph in a 12 ft lane, but now

the truck speed is variable. The car and truck are going the same direction

in Fig. 6, and as usual the basic situation is that shown in Fig. 1.

Notice first that the peak lateral deviations decrease in general with

increasing relative speed. This reflects the fact that the effect of the

truck interference is determined by the frequency content (rate of change)

of the forces and moments as well as their intensity. For high relative

overtaking speeds the aerodynPmic input disturbance changes rapidly and is

of short duration, and the net path disturbance is small because the car

inertia attenuates high frequency inputs. As the relative speed reduces

to the range of 5 to 10 mph, the peak path deviations (±YI) become larger.
With no net relative velocity (car driving alongside truck at same speed)

the path deviations theoretically again become smaller (not shown> because

the driver provides a bias steer angle to counteract the constant disturb-

ance input.

The added effect of a constant 20 mph headwind (as in Fig. 3) is to

-widen the performance corridors, i.e., to increase 'YsT. Conversely, a

tailwind would narrow them. Unlike Fig. 3, the effect is not a constant
magnification, because the truck speed is now varying, and the relative

dynamic pressure increase due to an ambient headwind increment is more

pronounced at the lower truck speeds. The factor varies from 1.65 for

1J, - UT = -25 mph (truck speed = 85 mph) to 2.10 for Uc - UT = 25 mph

(truck speed = 35 mph),
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Figure 6. Effect of Relative Speed on Performance:
Car/Driver A, Standard (96 inch) Truck
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•

A dynamic pressure effect* largely accounts for the ji/ differences in

Fig. 6 between the truck passing the car and the car passing the truck at a

given absolute relative speed, lUc — UT1. Since the car is going a constant

60 mph, the truck passing car gives a higher disturbance level, and vice

versa. A small difference is due to the nonconstant crosswind component

which increases with truck speed, because 1;14 is constant in Fig. 6. Further-

more, the time history of the input reverses with the sign of the relative

speed, which changes the sequence of the disturbance; and this causes small

differences as well. But, overall, the simple dynamic pressure scaling*

provides a very good approximation to the important differences between the

car-passing-truck and truck-passing-car cases for a given relative speed 'in

the crosswind case. Similar scaling considerations to not account for the

main differences in the zero crosswind case, because the dominant bow wave

effect is encountered from different initial conditions; abruptly for the

truck overtaking the car and gradually when the car overtakes the truck.

Another difference between car passing truck and truck passing car is

the location of the peak lateral deviation along the car's trajectory

relative to the truck. This is not evident in Fig. 6, because it simply

plots the peak deviation regardless of where it occurred. For the car

passing truck, this peak occurs alongside the truck cab, as shown in Fig. 5.
When the truck passes the car, however, the peak occurs after the .truck is

already well ahead of the car; hence the absence of a zero truck-clearance

boundary for the left half of Fig. 6. Figure 7, the companion to Fig. 5,

illustrates this. Here the car is first pushed a.'.,ay from the truck, then

it is pulled toward the truck. The peak deviation occurs when the

*For example, with zero headwind, the ratio of dynamic pressures for
the truck-passing-car versus the car-passing-truck at a given absolute
relative speed is simply the ratio of truck speeds (since car speed is con-
stant). For 5 mph this ratio is 65/55 = 1 .18, whereas the +4 values for
the —20 deg crosswind case in Fig. 6a are in the ratio of 3.9/3.2 = 1 .22.

0 Similar comparisons for other relative speeds are: for 10 mph, 1 .40 versus
1.49; for 15 mph, 1 .67 versus 1 .82; for 20 mph, 2.0 versus 1 .87; for 25 mph,
2.43 versus 2.46. The comparisons are penerally good, and the secondary
factors, other than direct dynamic pressure scaling, are small.

tNote that the sign of the abcissal scale is reversed from Figs. 4 and 5.
However, the arrows on the trajectory still show the car's direction of
motion relative to the passing truck (i.e., from the front to the rear of
the truck).
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12 ft Q Separation

Car 60 ,Truck 70
Car/Driver A

; - - - - - •

:13 • S (Toward Truck)

1

(Away From,Truck)
Truck-1-1

-2.00 -1510 —zap
Relative Distance (ft)

Figure 7. Computed Car Trajectory: Car/Driver A at 60 mph

Passed by Truck at 70 mph, Crosswind Angle —20 deg

front of the truck has progressed 90 ft beyond the car (center of mass).

Since the standard truck is 55 ft long and the front of the car is. about

8 ft ahead of the center of mass, the relative distance must be less than

about 63 ft for an incipient collision with the truck. However at this

point on Fig. 7, y1 is about 2.5 ft, a value slightly less than the peak

deviation for the car passing truck case (Fig. 5). Similar examination of

the computed car trajectories for the remaining truck passing car cases

shows that gi occurs progressively farther aft of the truck as the truck
speed increases; e.g., from a relative distance of 85 ft for a 5 mph pass

to a .distance of 115 ft for a 25 mph pass. The values of y1 at 63 ft pro-

gressively decrease as truck speed increases; and in all cases they are either

about the same, or less than ;I for the car passing truck situation at the

same absolute relative speed.

The nominal situations selected for the investigation of other para-

meters involve a car passing a truck; because this is more typical, and

because of the increased exposure time attending the car passing truck case
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(the broad, near maximum, y1 extending over about 35 ft, exhibited in Fig. 5,
is a common feature of all car-passing-truck situations). Most of these

situations (e.g., Fig. 3) are for a car at 60 mph passing a truck at 50 mph;
a limited number of comparisons are available for a car at 70 mph passing
a truck at 65 mph. The 10 mph relative speed while not quite as critical

as 5 mph is considered more representative; also it provider a basis for
scaling the results to a truck overtaking situation at the same relative

speed which is most critical for the i performance corridors shown in

Fig. 6a. Although these truck-passing-car peak deviations are not quite

large enough to represent potential collisions with the disturbing truck

when the car and truck are initially in their respective lane centers; the

lane boundary exceedances of the magnitude shown (Fig. 6a) do represent a
considerable hazard with respect to other following traffic in the truck

lane.

Car-truck oncoming and car stopped provide other kinds of limiting

cases. For no ambient wind (particularly no crosswind) the truck bow wave

causes a high intensity but very short duration input to the car. Because

this bow wave input is high frequency, little net path deviation results

as the car inertia attenuates the disturbance, and this is confirmed by
observational full scale data. The data of Ref. 8, which gives the measured
forces and moments on a stationary car when passed by a bus, show .trends

similar to Fig. 6 with increasing bus speed. That is, with the car in

motion, increasing the relative car-bus speed reduces the resulting value

of y1, with no crosswind. Looking now at the wake effects, the full scale

and wind tunnel flow measurements show that the truck wake consists of a

large body of entrapped air (extending one or two truck lengths aft of the

truck and) moving along with the truck. In a crosswind with the wake towards

the car and with the car stopped or meeting the truck oncoming; the

resulting disturbance is an extended duration wake Pulse. This wake pulse

acts on the car like a discrete gust with a velocity about equal to the

car-truck relative velocity, and the crosswind component of this discrete

gust can cause a significant disturbance. This effect remains to be quantified.
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C. EFFECTS OF LANE WIDTH OR LATERAL SEPARATION

Lane width and vehicle separation are important highway design parameters
,

and the lateral separation between car and truck has an important effect on t
he

intensity of the interference disturbance under some conditions. This is

shown in Fig. 8 for the —20 deg crosswind and zero crosswind cases.

For zero crosswind, the primary disturbance effect has been shown to be

due to the bow wave. Fig. 8b shows that the magnitude of the peak path

deviations, decrease more or less exponentially with increased

separation.* The bow wave disturbance peak force and moments decrease

similarly (as shown in Fig. 32). Typically, the car's peak deviation mag-

nitude decreases about 50% as lane width increases from 8 ft to 16 ft. The

decrease in the peak aerodynamic disturbance is somewhat greater (as shown

In Fig. 32). In the absence of crosswinds and for the car 60/truck 50

situation, the maximum disturbance is small and away from the truck as

noted previously. Increasing the car and truck speed to 70 and 65 mph,

respectively, increases the peak path disturbances by about a factor of

3. About half of this factor (1.52) is due to the ratio of effective

dynamic pressure. The differences between a 5 mph and a 10 mph pass shown

in Fig. 6b account for an additional factor of 1.48. The remaining factor

of about 1.33 is due mainly to the change in the vehicle dynamics .
at the

higher speed (see Section III), which causes a reduction in the freque
ncy

response of the car/driver system. This effect is most notideable for zero

crosswind conditions where the bow wave input is of relatively high fr
equency

content.

For a crosswind angle, 147, of —20 deg (wake toward the car) the
 dis-

turbance at a given separation is larger than for no crosswind, and 
it is

in the direction of the truck as shown in Fig. 3. However, the effect of

changing lane width and lateral separation in the presence of a crossw
ind

is small for both speed combinations, as shown in Fig. 8a. Physically,

*Unlike Figs. 3 and 7, which show a performance corridor, only one-

sided Peak deviation curves are shown in Fig. 8. The peak deviations

in the opposite direction were invariably smaller than a fraction of a

foot.
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the truck acts as an interfering body which interrupts the crosswind flow

creating a low pressure (suction) wake which disturbs the passing car. This

wake persists with little change for short distances downwind of the truck.

Thus, the disturbance caused by the car passing through the wake is about the

same over a nominal range of car-truck separations. Also, the wake dis-

turbance is of relatively low frequency content so differences due to reduced

car dynamics at higher speeds are expected to be of less significance

than for the zero crosswind case. For example applying the differences

between the 5 and 10 mph car overtaking speeds of Fig. 6a, which provides

a factor of 1.21, and the above noted factor of 1 .52 for the dynamic pressure

increase; the values of Y1 for the car 70/truck 65 case should be about

1.85 times those for the car 60/truck 50 case. The actual factors for the

computed points plotted in Fig. 8a are 1 .85 for 10 ft and 1 .72 for 12 ft

centerline separations — a good check.

Added headwind components will scale the YT boundaries shown in Fig. 8,
as before, by the dynamic pressure ratio, (UT — uw)(Uc — uw)/UTUc. A

given headwind will therefore have a larger relative effect on the lower

car/truck speed combination. For example for a 20 mph headwind the ampli-

fication factors appropriate to the 60/50 and 70/65 speed combinations,

respectively, are 1 .87 and 1.68.

D. EFFECTS OF TRUCK WIDTH VARIATION

Truck width variation is a central parameter in this applied research

study. Increasing truck width has two potential effects: one due simply

to its increased size as a disturbing body, and the other due to the fact

that increasing the width reduces the lateral clearance between adjacent

vehicles (with centerline separations held constant). The nature of these

effects is described below.

With no crosswind, increasing overall truck width causes a small but

measurable increase in the car's peak path deviation. Data for 10 ft and

12 ft centerline separations are shown in Figs. 9 and 10, respectively.

The data in Figs. 9 and 10 show some scatter about the nominal straight

line due to variability in the data and its fairing and interpolation between

wind tunnel test points. The trends are clear, however, and corresponding
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differences in force and.moment levels between the 96 inch and 102 inch

widths ale present in the basic aerodynamic data. The increase is seen to

be somewhat greater than that which would occur due to the resulting decreased

clearance (with the same centerline separations), shown in Fig. 8b.

Specifically, this increase in peak deviation (per foot of decreased

car-truck clearance caused by increasing truck width) is roughly double the

increased disturbance obtained by simply reducing the car-truck centerline

separations with the standard width truck (which reduces the clearance a like

amount). This is shown by comparing the slope of the change for truck width

increase and resulting clearance decrease combined (given in Fig. 10 for the

car 70/truck 65, 12 ft lane width case), with that for reduced car-truck "

separation effects only (given in Fig. 8b). For the 70-65 speed case, the

overall effect of a 6 in. increase in truck width, when centerline separation

is increased 3 in. to keep clearance constant, is (0.47 — 0.21)(.25) = .065 ft.

This is about a 3% increase in peak path deviation, referred to the values for

the standard 96 inch wide truck. When centerline separation is kept constant

at 12 ft, the Fig. 10 slope (for 70-65) shows that a 6 in. increase in truck

width is an increase in of (0.47)(.25) = 0.12 ft, roughly 5-A of the peak

deviation. For the 60-50 case in Fig. 10, the increase is about 7%. As

usual, both sets of figures are increased by headwind components.

Expressed another way, a 6 inch increase in centerline separat4on

(i.e., lane width) is needed to approximately offset the effect of a

6 inch increase (from 96 to 102 in.) in truck width. That is', the 6 inch

increase reduces clearance by 3 inches, and a 6 inch increase in lane width

will compensate for the effect of reduced clearance and increased truck

width.

In a crosswind the forces and moments are larger, and they result from

flow through and around the truck rather than the basic bow wave effect.

Hence any width effect (which mainly influences the bow wave magnitude)

would be smaller, and the data and analyses showed no effect of changing

truck width from 96 to 102 inches for the —20 deg relative crosswind.*

*For extreme width changes, e.g., 80-120 in., there was a width effect in

the crosswind; due partly to the bow wave and partly to the change in the

flow field through the Eau between tractor and trailer. The very wide truck
reduced the ratio of gap length to width, thereby changing the amount of air

flowing through the gap. •
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This corresponds to the insensitivity to centerline separation in the

crosswind cases, previously noted.

E. EFFECTS OF TRUCK CONFIGURATION CHANGES

In addition to the truck width variations just discussed, other con-

figuration changes were investigated using the wind tunnel data obtained

with the variable truck model. These other modifications include the

addition of:

• Rounded tractor nose

• Semitrailer forebody (filler between tractor and semitrailer)

• Rounded tractor nose and semitrailer forebody

• Van-like semitrailer underbody;

and the substitution of a rectangular block for the truck model. The

details of these configurations are given in Fig. 26 in Section III. The

standard truck wind tunnel data were also extrapolated to provide a pre-

liminary estimate of the disturbance due to a tractor plus double trailer

rig. The changes were expected to have varying effects on the nature of

the aerodynamic disturbance, depending on the ambient wind and other

situational parameters.

For zero crosswind, most of the above configuration changes make no

difference in path performance of the car, as summarized in Fig. 1.1b. The

major degradation of lateral deviation occurs with the truck width, as already

discussed. The rounded tractor nose has the effect of reducing the bow wave

intensity, which decreases the peak path deviation about 15% compared to that

for the standard tractor nose. This is approximately enough to offset the

degrading effect of a 1 ft truck width increase, noted earlier. This suggests

the advantages of an integrated approach to truck design. The kind of stream-

lining that tends to reduce the truck blast can also reduce truck drag,

potentially resulting in a simultaneous improvement in safety and economy.

Most of the configuration changes had only a small effect on performance

in the —20 deg crosswind case (Fig. 11a). In each case, the path performance

is significantly poorer than the corresponding zero crosswind case, as noted

before. The rectangular block and semitrailer underbody (van) performance

results are much worse than the other crosswAnd cases; and this is related

TR -1 001-1 2 3
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Figure 11 . Effect of Truck Configuration Changes on
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to the lack of substantial air flow under the truck in crosswind conditions.

The othe . truck configurations all have several feet of ground clearance

under the trailer (between the wheels), and this tends to alleviate the

large differences in cross flow which are encountered as the car passes

through the wake behind the block or the van. Figure 12 compares the rec-

tangular block with the standard truck (from Fig. 3) for negative crosswind

angles, and graphically shows this difference. It illustrates the more

gradual increase in Y1 for the block, as opposed to the truck data which

transition rapidly to a sharp increase at about —10 deg relative crosswind.

As noted earlier, this is associated with a change in flow from around, to

through, the truck

12 ft f Separation

Car/Driver A
Car 60, Truck 50

0 Truck

0 Rectangular Block

(Toward Truck)

—8

7

Sli(ft)

6

-.5
  Zero Truck-Clearance

Boundary
4

3
  12 ft Lane Boundary

2

-30 -20 -10
Crosswind Angle, tifw (deg)

Figure 12. Comparison of Rectangular Block and Truck Crosswind Effects
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1 • =CTS OF CAWL:11VM DEMADATION AND I.M.MOVEr.ENT.

A nominal set of car/driver dynamic response characteristics has been

used in the preceding investigation of the effects of varying other

situational parameters. Driver alertness and skill, and the vehicle's

handling dynamics can also have an important effect on safety performance.

Accordingly, the sensitivity of the performance results to variations in

car/driver response properties is examined below.

As noted in .the Introduction and developed in Section III, car/driver A

provides a nominally skilled, attentive case. Car/driver D represents a

degraded situation where the vehicle characteristics are the same as for •

car/driver A but the driver is less attentive and skilled, or the driver

is nominally as good as for car/driver A but the vehicle handling dynamics

are degraded for some reason.

Figure 13 compares the performance of the nominal and degraded cases

for the car at 60 mph passing to leeward of the truck at 50 mph in a -20 deg

crosswind. The car/driver A curve is repeated from Fig. 8a. The car/driver D

curve shows a dramatic, roughly twofold, increase in peak lateral deviation.

This is consistent with (and explained by) the twofold reduction in outer-

loop, lateral deviation, bandwidth (see Section III and Appendix A).

Interestingly, the difference in Fig. 13 is about the same magnitude

as that noted for car/driver A between the standard and van-type trucks at

the same (60/50) speeds (see Fig. 11a) or with the standard truck between

the 60/50 speeds and the higher (70/65) speeds (see Fig. 8a). If the less-

-proficient car/driver D were subjected to these degraded environments, or

to added headwinds, even larger and more dangerous excursions would result.

The effect of car/driver degradation is not as pronounced for zero

crosswind conditions, because the inputs are higher frequency (more rapidly

changing) and of lower amplitude. For example, the 60/50 speed combination

for the degraded car/driver D results in a peak deviation of about -1 ft,

compared to -0.7 ft for car/driver A. The ratio of these two figures (1 .3)

is about the same as the factor of 1.33 noted in connection with the Fig. 8b

discussion; and due there to the change in the car dynamics with increased

speed. A corresponding degradation in car/driver dynamics is also a feature

of the response details of car/driver D, as shown in Section III.
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9(f t)
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3
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Car/Driver E
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cL Separation (ft)

Figure 13. Effect of Car/Driver Degradation on Performance;
Crosswind Angle, *w = —20 deg

Car/driver A provides a nominal case that is somewhat less than optimum.

A percentage of the drivers who are more skilled and alerted will use

tighter closed loop control prior to and during a truck passing maneuver,

thereby obtaining improved performance. The tightness of control relates

to the rapidity and amplitude of driver steering corrections, and it is

limited ultimately by closed loop stability considerations (among other things).

Estimates of the response characteristics of a near optimum car/driver E

are made in Section III; based on considerations of stability, full scale

response measurements, and corresponding driver describing function measure-

ments and their interpretation. It involves an increase in outer loop gain

and system bandwidth of about a factor of 2.5 over car/driver A. The effects

of this increase on the performance corridor are shown for car/drivers A
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and E in Figs. 13 and 14. Notice first that because the increased

gain is approaching that for instability the reduction in peak lateral

deviation for large negative crosswinds (1;,'w less than —10 deg) is no

longer linear with gain as it was, approximately, for car/driver D (see

Fig. 13 and associated discussion). In other words, the positive isri values

in the upper left half of Fig. 14 are reduced to only about 62 percent of

the car/driver A values, despite a 2.5 times increase in driver gain

(control activity). Furthermore, the more oscillatory nature of the

car/driver E response (see Section III for further details) is evident in

the more even distribution of the positive and negative Y1 boundaries.
That is, the car/driver E performance corridor (shown shaded) is only

narrowed slightly from car/driver A, but it moves down for negative 11,/s,

so that the mean Y1 is smaller. This has the effect of making the entire

negative Y1 boundary almost constant.

(Toward Truck)

5
r(ft)

4

12 ft Separation
Car 60, Truck 50

0  Car/Driver A

--0--Car/Uriver E

3
  12 ft Lane Boundary

2

1

-2

Crosswind Angle, qfw (deg)

oat,...) •

Figure 14. Effect of Driver Improvethent on Performance
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G. DRIVER PSYCHOPHYSIOLOGICAL RESPONSE

An important corollary to the driver's dynamic response is his internal

stress response, as reflected in suitable psychophysiological measures.

Typical results shown in Section III include electrocardiogram (ECG) and

heart rate data for instrumented drivers during full scale passes. When

tied into other measures (see Section III), these data show that the

experienced driver is "stressed" by the knowledge that the truck inter-

ference disturbance can represent a potentially hazardous situation. For

example (see Fig. 40, Section III), the raw ECG record is typically

modulated by breath flow, and this sinus arrhythmia effect (heart rate

variability due to breathing) increases following th2 passing maneuver.

This correlates with previous research (e.g., Ref. 9) which .has shown sinus

arrhythmia to be strongest during low stress periods. At the same time,

the heart rate gradually increases from about 65 to 80 beats per minute as
the car overtakes and comes abreast of the truck, and sinus arrhythmia

fluctuations decrease, which is consistent with the data shown in Fig. 40.

Full scale experiments were not accomplished with a 102 inch truck to assess
any differential psychophysiological effects associated with increasing truck

width.

H. SWMARY OF AMEIENT WIND EFFECTS ON PERFORMANCE

Since ambient winds have a profound effect on the path performance of

the car, over a range of situations, it is appropriate in summarizing to

establish the limiting wind conditions which just 01.2duce a lane boundary

exceedance, and/or a penetration of the zero truck-clearance boundary.

Headwind and crosswind effects are treated separately.

1 . liee.dwind.s

For zero crosswind conditions, the Pure headwinds recuired to magnify

the truck blast disturbances to a level resulting in lane boundary exceed-

ances comprise a "headwind margin." These margins are shown in Fig. 15

as a function of truck width. As seen in Fig. 11 (and noted earlier) truck

width is an important configuration variable when there is no appreciable

crosswind.
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Figure 15 shows headwind margins based on the zero wind values

already presented for car/truck speeds of 60/50 mph. These values

were magnified* using the headwind components shown to obtain values of

which just account for the remainincT, available lane width. Figure 15a

shows that for any of the 60/50 car/driver conditions considered, it takes

a very strong headwind in the range of 35 to 57 mph to produce a lane

exceedance for a 96 inch truck. Increasing truck width reduces the head-

wind margin which increases the probability of encountering such a condi-

tion. Conversely, the higher the headwind required the greater the margin

of safety.

Figures 15b and c show the car/driver A headwind margin points for other

speed combinations, based on the zero wind Y1 values plotted in preceding

figures. The variabilities associated with car/driver variations E and D

are shown as vertical lines about these points because explicit computations

for these combinations were not accomplished. Instead, these variances

were estimated by extrapolationt, using the scaling procedures previously

- -discussed. As also shown in Fig. 6b the values of Y1 are essentially

*The needed headwind increment was computed according to the simple
formula:

-where:

(u, — uw)(UT - uw) 
  y1 + 0.066w) = 2.67 - 6uU,UT

.
yi in ft is the zero-wind value for the given car/driver
combination,

2.67 ft is the available lane width on each side of the
car when it is initially in the center of its 12 ft lane,

6w/2 in ft represents the decreased available lane width
for fixed initial clearance, as truck width is increased
6w it,

1 + .066w represents the increased -j per per foot of truck
width for constant clearance, as noted in connection
with Fig. 10. This percentage is roughly constant for
the two speed conditions shown in Figs. 8 and 10 which
cover the range of speeds in Fig. 15.

(2)

tThe extrapolation simply involved the use of the 60/50 results on the
various car/driver combinations (e.g., shown in Fig. 14 and noted in connec-
tion with Fig. 13) to ratio up or down the more ccmclete car/driver A results,
viz., D/A = 1 .25, E/A = 0.825. This also amounts to applying the ratios
implicit in the changed speed conditions for car/driver A, e.g., Figs. 8b
and 6b, to the basic 60/50 D and E cases.
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constant for relative speeds of 5 to —10 mph; hence the Fig. 15b data

apply approximately to the range of truck speeds noted.

Figure 15 provides a quantitative summary of the adverse effects of

increasing car-truck speeds, degrading car/driver condition and increasing

truck width. Furthermore it would provide the basis for assessing the

probability of lane exceedance as a function of truck width; given statis-

tical data on car/driver condition, wind distributions, and car-truck speeds.

In the absence of such statistics it is still pertinent to observe that at

not uncommon highway speeds, car 70/truck 65, the headwind required to

cause a good station wagon/driver combination (E) to exceed the available"

lane width is only about 15 mph; and that this relatively slim margin is

reduced by about 5 mph for each 6 inches of increased truck width.

In general, the effect of a 6 inch increase in truck width is about the

same as a 5 mph decrease in headwind margin.

As observed earlier, streamlining the tractor nose to reduce the bow

wave is generally helpful in counteracting increased width effects. The

15 percent reduction in Y1 resulting from a simple round nose fairing

(Fig. 11) is just a little more than needed to counteract a 1 ft width

increase for constant centerline separation*. Thus the headwind margin for

a round nose 102 inch truck would be in general a little greater than that

for the standard 96 inch truck.

2. Crosswinds

For pure crosswinds, the important general trend of the results pre-

viously shown is a linear increase in Y1 with increasing cross flow angles

*That is, applying both a rounded nose and a 6 inch width increase to
Eq. 2 and comparing with a standard 96 inch truck

102 in. Round Nose Truck 96 in. Truck

(Uc — uw)(UT — uw) (2.67 — 0.25)1 .15 2.70,
YUcUT 1 

= 1 .03
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(--vw) beyond the flow transition point (e.g., Figs. 3, 12, 14). The

magnitude of the pure crosswind that will just produce a lane exceedance

or zero truck clearance has been estimated for this linear region, and

using appropriate scaling procedures to extrapolate* the data. The

results are shown as crosswind margins in Fig. 16 for the standard truck

and van underbody with a variety of car-truck speeds and car/driver condi-

tions, as crosswind margins. The crosswind margin levels in each of the

figures correspond, in descending order, to car/driver E, A, and D. The

left of each plotted pair, for a given car-truck speed, shows the crosswind

needed to induce zero truck-clearance; the right, that to produce a lane

exceedance. Again, as in the prpceding figure, the higher the wind the '

lower the margin of safety.

Referring to Fig. 16, notice that the crosswind margins are very similar

in parts a) and b), for the car at 60 mph and the truck at 50 mph and 70 mph

respectively. This shows, in effect, that the crosswind margin for a given

car speed is a function of the relative, velocity and is largely independent

of absolute truck speed. What happens is that as truck speed increases the

cross flow angle, 11,1,/, (relative to the truck) corresponding to the margin

is reduced, but the crosswind component magnitude, v, = —UT tan *w,

remains constant. For the higher car speed, 70 mph, shown in Fig. 16c the

crosswind margin drops somewhat from that in Fig. 16b due to several

effects:

• The increased Y1 due to the lower relative speed
(e.g., see Fig. 6)

• The slightly increased effective dynamic pressure,
70 X 65 vs. 60 x 70, which further increases 11.

• The reduced truck speed which reflects directly on
the crosswind magnitude, and the somewhat degraded
car dynamics.

This comparison further emphasizes that the nearly eaual values shown in

parts a) and b) result from the constant relative speed of 10 mph. As

*For example, for 60/50, cr, for car/driver D is 1 .83 times that for

car/driver A, the van underbody magnifies the basic truck by 1 .7, etc.

TR-1001-1 33

71-954 0 - 72 - 12



8

Ambient 90° Crosswind (mph) 

a
)
 C
a
r

Tr
uc

k 
5
0

b
)
 C
a
r

Tr
uc

k 
7
0

6
0
,
 

6
0
,

5
0

4
0

3
0

2
0 10

St
an

da
rd

 
V
a
n
 

St
an
da
rd

Tr
uc

k 
U
n
d
e
r
b
o
d
y
 

Tr
uc
k

0

c
)
 C
a
r
 7
0
,
 T
r
u
c
k
 6
5

O
 
Ca

r/
Dr

iv
er

 E

O
 
Ca
r/
Dr
iv
er
 A

O
 
Ca
r/
Dr
iv
er
 D

I 
Z
e
r
o
 T
ru
ck

I 
Cl

ea
ra

nc
e 
B
o
u
n
d
a
r
y

L
a
n
e
 B
o
u
n
d
a
r
y

9

V
a
n
 

St
an
da
rd
 

Va
n

U
n
d
e
r
b
o
d
y
 

T
r
u
c
k
 

U
n
d
e
r
b
o
d
y

F
i
g
u
r
e
 
1
6
.
 
E
f
f
e
c
t
s
 
o
f
 C
a
r
/
D
r
i
v
e
r
 
C
o
n
d
i
t
i
o
n
,
 C
a
r
-
T
r
u
c
k
 
S
p
e
e
d
 
a
n
d

T
r
u
c
k
 
C
o
n
f
i
g
u
r
a
t
i
o
n
 
o
n
 
B
o
u
n
d
a
r
i
e
s
:
 9
0
 d
e
g
 A
m
b
i
e
n
t
 
C
r
o
s
s
w
i
n
d

'1
 4



dr'

171

truck speed is progressively increased from 50 to 70 mph the crosswind

margin first decreases and then returns to nearly its original value.

Another interesting aspect of Fig. 16 is that two sets of boundaries

for each of the car-truck speed combinations are almost identical; those

corresponding to the standard truck for lane exceedance and the van under-

body for zero clearance. Accordingly, car/driver A traveling at 60 mph

(Fig. 16a and b) in a 20 mph crosswind alongside the standard truck might

expect to get pulled over to the lane boundary; but if the truck had a van

underbody the car might well be pulled into a near collision with the van.

At 70 mph (Fig. 16c) it would take somewhat less crosswind (17 mph) to

produce this same result. Not knowing the truck configuration or the cross-

wind conditions in advance would preclude the driver from making an optimum

steering response (car/driver E), hence the more nominal, car/driver A

configuration is used as being more realistic.

I. IN2LICATIONS AND RECOIVENDATIONS

The foregoing results show that lane width, truck width, relative

speed, absolute speed, ambient winds, car handling, and driver skill and

alertness can have a substantial effect on car/driver safety performance

under certain car-truck disturbance conditions. The implications of

these findings and recommendations with respect to truck configuraiion,

highway design and operations, and car/driver characteristics are dis-

cussed below.

1. Truck Configuration and Operation

The disturbance effect of the truck wake, especially in crosswinds,

needs to. be recognized. Drop bed trailers and vans that allow less flow

under the truck cause larger car/driver disturbances and deviations in a

crosswind, with the car passing on the downwind side. The amount of gap

between tractor and trailer is not as significant because the corresponding

flow is generally above the level of the car. With the car on the unwind

side of the truck, the wake blows the other way, and the disturbance is

generally very small.
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111th no ambient wind or only a headwind, the main disturbance comes

from the.bow wave near the front of the truck. Streamlining the front

of the tractor can reduce the disturbance magnitude somewhat, as can

increased ground clearance under the tractor. Headwinds tend to magnify

the bow wave disturbance. With a crosswind the bow wave disturbance

component is still there, but the other crosswind related disturbance

effects are much larger when the car is passing downwind.

Increasing truck width can increase the disturbance and affect car/

driver performance. With a large crosswind the width effect is relatively

small, compared to the basic crosswind effect. With no wind or headwinds-,

only, the incremental width effects are a greater percentage of the basic

bow wave disturbance. In the more critical speed regime, a 6 inch overall
width increase will cause about a 5% increase in lateral deviation of the

car, which is about double the percentage increase associated with a

3 inch reduction in side to side clearance of car and truck. For nominal

lane widths (10 to 12 ft) this means that approximately a 6 inch increase
in centerline separation (lane width) is needed to offset the disturbance

increment due to an overall truck width increase from 96 to 102 inches.

EJcpressed yet another way, the disturbance change caused by a 6 inch width
increase is about the same as the disturbance magnification effect due to

a 5 mph increment in the ambient headwind. Preliminary experiments show

that the bow wave disturbance. effect of a 6 inch overall width increase
can probably be largely offset by suitable rounding and streamlining of

the otherwise blunt front of the tractor.

—Preliminary investigations of truck length effects were accomplished

by extrapolating the existing data to a double bottom truck configuration

with two 27 ft trailers instead of one 40 footer. The same tractor was

used and the overall length increased by about 10 ft. The analyses

suggested no difference would occur in the no crosswind case, because

the bow wave is unchanged and it dominates the disturbance. The cross-

wind effects were about the same also, because the flow between the

trailers appears to offset the effect of increased vehicle length.

Generally, the more porous the truck/trailer configuration to a cross-

wind (flow under and through the rig) the less the disturbance to a

vehicle passing on the downwind side.
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The results also suggest guidelines for operation by the truck

driver. He should move toward the side of the lane away from passing

vehicles and other traffic, when there are no vehicles or pedestrians

on the shoulder. He should be alert for a passing car that may experience

difficulty. In the same vein, he should recognize that when his truck

overtakes a slower vehicle it will cause an unexpected disturbance of the

overtaken vehicle and its driver. Preliminary analyses (and some corro-

borative accident data) show that this latter situation can be particularly

critical when the truck overtakes a car towing a house trailer.

2. Highway Design and Operations

From the standpoint of the highway designer and traffic engineer, the

important variables in the truck disturbance situation are

• Ambient winds on the roadway

• Lateral separation of the vehicles

• Absolute speed of the vehicles

• Relative (overtaking) speed of the vehicles

• Driver alertness

Specific numerical results, boundaries, and criteria have already been

presented. The combined implications are discussed below.

The ambient wind plus the vehicle's ground speed combine to produce

a net airspeed. Since this is an aerodynamic phenomenon the dynamic pressure

of this airspeed scales the intensity of the disturbance; as the square of

the airspeed for a single vehicle or as the Product of the respective car

and truck airspeeds in the disturbance situation. Hence, it is always

desirable to reduce the net airspeed by reducing vehicle speed or ambient

headwind or both. In terrain with prevailing headwinds, the route and

roadway layout should attempt to reduce their effect where feasible.

Similarly, strong steady crosswinds (e.g., greater than about 25% of

the truck's forward ground speed) can cause large disturbances to over-

taking vehicles which are downwind of the truck. These can be alleviated

by suitable consideration of the prevailing wind direction and strength
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during the highway design process. Landscaping and cross slope

design provide one means. Severe cut and fill procedures, with alternate

shadowing and exposure to the wind should be avoided. Exposed raised

roadways and bridges are more likely to create a crosswind disturbance

situation.

Adequate lateral separation of the vehicles can be achieved in windy

regions by increasing lane widths and medians. Another possibility is to

separate truck lanes frcm other vehicle lanes by an auxiliary median (or

lane closed to traffic under extreme wind conditions). With no crosswinds,

a small increase in lateral separation will offset truck width increase

effects, as noted above. With strong crosswinds, however, the truck wake

disturbance persists some distance downwind from the truck (Viz. Fig. 13),

and simply increasing separation is less effective.

This study shows that the disturbance effects are generally more

critical when car and truck are proceeding in the same direction. With

no crosswind, the bow wave disturbance from an oncoming truck causes a

relatively small disturbance because of its very short duration, and

adequate lateral separation (via lane width or median) will provide suffi-

cient alleviation. With a crosswind, the wake blowing from the oncoming

truck towards the car can provide a large disturbance input. The resulting

effect on performance is expected to be of the same order as that for the

same direction of travel case, but this remains to be quantified.

Higher relative overtaking speeds (same direction) generally cause

less disturbance of the car, because the duration is shorter and the car

inertia tends to attenuate rapidly changing forces and moments. Hence,

reduced truck speeds may provide additional alleviation under adverse

conditions.

Certain types of vehicles such as small vans, cars towing trailers,

and camper combinations are expected to provide the more critical cases from

the standpoint of highway design and operation. They are more susceptible

to aerodynamic disturbances. They have poorer handling response once

disturbed. They tend to have lower speeds relative to the disturbing

trucks, and they tend to operate in the right lanes on multilane highways,

in closer proximity to the trucks.
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An alerted driver, skilled in responding to truck disturbances, can be

essential to safe operation in the more critical situations. Since the

intensity of the disturbance varies significantly with the conditions, the

driver cannot always anticipate a disturbance situation when overtaking a

truck or other large vehicle. Suitable warning signs in areas with prevail-

ing winds, training, and publicity are potential means of alleviation.

The psychophysiological response measures show an increased driver

stress associated with the truck disturbance input. This autonomic

recruitment can help the driver improve his performance. Yet, it may have

associated perceptual narrowing which reduces his attention to other aspects

of the driving task. Hence, other driver workload, such as reading

direction signs and cross traffic, should be minimized on stretches

of highway which characteristically present potential truck disturbance

situations.

3. Car/Driver Characteristics

The truck disturbance can result in a serious lateral deviation of the

car/driver system, in some cases causing a lane boundary exceedance or

potential collision. It is difficult for the driver to anticipate the

disturbance because the intensity varies with conditions, but he should

expect it alongside the truck in a crosswind and at the front of the truck

with a headwind. Conservatively, the driver should always expect it and

he prepared to react and then counterreact as the disturbance decreases.

The poorer driver (e.g., with a longer time delay) or one who is unfamiliar

With his vehicle may have more difficulty.

Defensively, the driver should increase his overtaking speed to have

about a 10 to 20 mph headway advantage. He should move towards the edge

of the lane away from the truck when the wake is blowing towards his car.

With no crosswind, he should stay in the middle of his lane to avoid being

pushed beyond the lane boundary by the bow wave.

The car's handling and aerodynamic properties are also important. The
• correct vehicle loading and tire pressures should be observed. The better

handling vehicle will improve the response and performance, once disturbed.

The aerodynamic design can be tailored to reduce the susceptibility to
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truck disturbance inputs as well as other types of highway gusts. The

basic aerodynamic data simply quantify the input, however, and they have

to be interpreted to estimate the safety performance. The designer/

analyst must consider the dynamic response properties of the car/driver

combination as a closed loop system, not just the dynamics of the car

alone. This will help avoid problems such as driver induced steering

oscillations. This type of integrated design process can be accomplished

with contemporary analysis and design procedures of the sort used in the

analytical and interpretive phases of this study.
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SECTION III

TECMICAL APPROACH

This section summarizes the aspects of the technical approach used

to quantify and study the truck-induced aerodynamic disturbance effects

described in Section II. This approach involves the application of an

empirically based combined analysis procedure for estimating safety per-

formance in a given car-truck disturbance situation. The empirical bases

consist of data and models for driver behavior and vehicle response, wind

tunnel data to quantify the disturbing forces and moments, and supplementary

full scale tests to confirm the wind tunnel data and to provide overall

verification of the analytical results. The full scale tests also yield

performance measures that cannot be obtained easily in other ways, such as

driver psychophysiological response.

A. DRIVER/VEHICLE ANALYSES

The typically skilled driver adjusts his steering response properties

to suit the vehicle's handling dynamics, thereby achieving some acceptable

or required level of directional performance in path following and dis-

turbance regulation tasks (e.g., Refs. 10-12). Variations in driver control

characteristics with attention, skill, fatigue, and degradation of visual

cues cause changes in path following (lane keeping) performance in the

presence of a given truck disturbance input. For the more critical situa-

tions, the driver will not keep the vehicle within the lane boundaries

despite suitable rapid corrections, and may even go off the road or strike

the truck as shown in Section II.

1. Driver Describing Function and Perceptual Structure

Operation near a truck (passing, overtaking, or oncoming) results in a

significant truck-induced aerodynamic disturbance only under certain

conditions. Thus the driver does not always expect a large input, and he

must wait and see what happens and then compensate for path errors as they

develop. Precognitive operation involving execution of a learned, internally

programmed, discrete steering response is not an appropriate tactic in
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general. The driver's compensatory closed loop steering control can be

quantified by a quasi-linear describing function (Refs. 10-12) which con-

tains the following driver parameters":

• Gain, which expresses the amount of steering correc-

tion for a perceived level of error.

• Time delay, which accounts for latencies due to per-
ception, interpretation, and neuromuscular actuation.

• Equalization, which tailors the form of the driver's

response to su:;_t a given vehicle's handling qualities.

These parameters, together with the vehicle handling dynamics determine ,

the performance of the car/driver system in the presence of the disturbance

input.

The loop structure of the car/driver system used in the analyses is

given in Fig. 17. The driver is assumed to respond to perceptual feedbacks

of car heading angle (*) and lateral deviation (yi) to produce a net. steering

wheel correction (5,w). While not unique, these heading and path feedbacks

Truck
Disturbance

Desired( Path   Heading  I
Path iz, Error c Error I sw

  .... Yp 
Y P  Zs—

L__
DRIVER
— — — — — —J

Yo

CAR

FE_EDBACKS

Figure 17, Driver/Vehicle System Structure for Analyses

4'Remnant' effects can be added to the quasi-linear behavior to account

for control inputs not linearly correlated with the disturbance. Such

effects serve to introduce an added random variation in driver steering

response and in the truck-disturbed path, and the full-scale results (e.g.,

Fig. 40) show that these are small in comparison to the main disturbance.

Additional dispersions due to initial lateral placement and the nonsteadi-

ness winds also occur in the real life situations. none of these added

random effects are included in these analyses, which concentrate on the

main features of the path disturbance as reflected in the quasi-linear

steering response and nominal car trajectory. As already noted, dispersion

effects can readily be added to the performance corridors and margins
developed in Section II to yield probabilities of lane exceedance or accidents.
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satisfy the system's guidance and control requirements, as well as driver

centered requirements relating to ease of control and good subjective

opinion of his ability to accomplish the driving task. As later shown, the

resulting computed car/driver performance compares well with that observed

in the full scale tests.

2. Car Dynamics

The next step in estimating car/driver system response and performance

is numerical definition of the car's dynamic response properties, Yc. This

definition can take the form of differential equations of motion which are

useful in computing time responses; or as equivalent transfer functions

(Laplace transform of the differential equations) which provide a frequenCy

domain description useful in car/driver analyses. These equations for car

motion response to driver steering wheel and aerodynamic inputs were initially

based on design data from the vehicle manufacturer, as modified for the

standard experimental loading condition (driver, experimenter and 350 lbs

of instrumentation)*. These initial estimates were then refined using

measured dynamic responses (from full-scale tests) to obtain more precise

results. The equations and additional details are given in Appendix A.

A three degree of freedom (heading, lateral velocity, and roll) vc:Ilicle

model was mechanized on an analog computer as part of this verification

process. A comparison of the measured (full scale) and analytically computed

(model) vehicle responses to a test steering wheelt input (5,w) is given

in Fig. 18. The heading angle rate (r), roll angle rate (p), and lateral

acceleration (4) all show excellent agreement betYeen the analyses and

full scale tests. The resulting steering response transfer functions were:

Heading angle,

_  0.67(s + 3.8)[s2 + 2(0.28)(8.5s + (8.5)2] 

8sw s[s2 + 2(0.61)(4.5)s + (4.5)21152 + 2(0.35)(9.2)s + (9.22]
(3)

•In some cases, the experimental car was operated outside the manufac-
turer's recommended load range in order to explore :.ore critical car/driver
disturbance response regimes. Although a Chevrolet was used, the results
are representative of most full-sized American station wagons operated under
similar conditions.

t
For the dynamic conditions of the truck disturbance response, involving large

rapid steering motions; the effective ratio between steering wheel angle (tsw)
and front 'wheel steer angle (L5v) is about 32 to 1, and this ratio applies to all
numerical results in this report. The static steering ratio (which was not
used) is closer to 26 to 1.
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Lateral deviation, yi (4)

YI + 2(o.o9)(7.7)3 + (7.7)21(s2 + 2(o.26)(7.3)s I- (7.3)2]
bsw

s 
_2rs2 

+ 2(0.61)(4.5)s + (4.5)2][s2 + 2(0.35)(9.2)s + (9.2)2]

The moderately damped, high frequency quadratic pair in the numerator and

denominator of each transfer function is related to the roll mode, and it

tends to cancel out. The corresponding vehicle differential equations of

motion were used in the car/driver-truck disturbance computations, described

subsequently.

For purposes of estimating driver dynamic behavior and analyzing the ,

effects of variations in car/driver dynamic response; a simpler set of two

degree of freedom (heading and sideslip) equations was used. The correspond-

ing simplified steering wheel transfer functions at 60 mph were:

Heading angle, 11/

_  0.49(s + 3.5)

bsw (s)[s2 + 2(0.63)(4.04)s + 4.042]

Lateral deviation, y1

YI 2.82[s2 + 2(0.17)(7.3)s + (7.3)2]

bsw = s2[,2 + 2(0.63)(4.04)s +

(5)

' (6)

The roll mode effect is included implicitly in these expressions, and they

are used in the car/driver closed loop analyses presented below.

3. Nominal Car/Driver Response Properties

Based on the car/driver loop structures and vehicle response properties,

driver dynamic response was estimated for the several tasks using the pre-

viously developed describing function models (e.g., Refs. 10-12). The

assumed feedbacks and computed vehicle dynamics indicated that an appro-

priate form for the driver describing function blocks in Fig. 17 is:

Heading response

Yp4, = KI041e—Teib
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Lateral deviation (path) response

YPY KPY
(8)

Equation 7 shows that the driver's heading response is nominally a gain (Kp4i)

plus a time delay (T0). The path response in Eq. 8 is a simple gain (Kb).

Additional details are given in Appendix A.

Combining the driver characteristic Yp4, with the car heading transfer

function of Eq. 5 gives the car/driver heading response properties of Fig. 19.

The open loop frequency response on the right of Fig. 19 shows a heading

crossover frequency (bandwidth) of about 2.3 rad/sec, which is based on

established driver modeling rules, and (in part) values observed in recent

describing function measurements (Refs. 11 and 12) for a range of drivers

in simulated steering control tasks with crosswind gust inputs. The resulting

closed loop heading response dynamics are shown on the root locus, on the

left side of Fig. 19, as solid rectangles. These inner loop results (roots)

become the outer loop starting point (roots) for estimating the lateral

deviation response, as shown in Fig. 20. The frequency response in Fig. 20

shows an outer loop lateral deviation crossover frequency (path bandwidth)

of about 0.4 red/sec. Complex as this may sound, it simply states that the

response of the car is changed by the actions of the driver; and that the

amplitude and rapidity of the response are determined by the driver's

reaction time and the size of his steering motions (which are describing

function parameters).

The car/driver system described above, and by Figs. 19 and 20, is

_designated as car/driver combination A in Section II and elsewhere. It

is the nominal case.

Estimates of car/driver response were also made for 70 mph forward speed.

At 70 mph, the station wagon dynamics are changed somewhat from the 60 mph 1

values, and the two degree of freedom steering wheel response transfer

functions become:

* 0.49(s + 3)

6sw s(s2 + 2(0.58)(3.8)s + (3,8)2]

YI 2.8[s2 + 2(0.14)(7.3)s + (7.3)2]

5sw s2(s2 + 2(0.58)(3.8)s + (3.3)2]
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•

The main effect of the speed change is to decrease the natural frequency

and damping of the car. This in turn can reduce the inner loop (heading)

crossover frequency to about 2..1 rad/sec, consistent with maintaining the

same closed loop damping coefficient -:, 0.1) as for the 60 mph case

(e.g., Figs. 19 and 20). The resulting outer loop is then very similar to

that shown in Fig. 20, except that the first order lag shown at about

2.5 rad/sec is shifted down to about 1.9 rad/sec. About the same outer

loop crossover frequency (0.5 rad/sec) was used, so that the nominal

car/driver response at 70 mph was similar to that at 60 mph. The resulting

70 mph nominal case is called car/driver I in Appendix A.

To obtain the desired performance estimates for the various situation,

the resulting car/driver response models are then subjected to the truck-

induced aerodynamic force and moments inputs, based on the wind tunnel .

measurements (as described in Subsection B, below). For a given situation,

the aerodynamic interference from the truck causes side forces, yawing

moments, and rolling moments on the car which change with time, due to the

changing spatial orientation of truck and car at some relative speed.

Operationally, with the car/driver model, the effect is treated in the time

domain using digital computation. The three degree of freedom differential

equations for the car/driver system (described previously) were placed in

the computer and integrated to 'obtain the time history of driver steering

control actions and vehicle motion response. The calculation procedure is

described in more detail in Appendix A.

Example results are given in Fig. 21 for car/driver A at 60 mph, passing

the standard truck at 50 mph in an 18 mph ambient crosswind (-20 deg crosswind

angle). The figure shows lateral acceleration (ay), lateral deviation

heading rate (r), and driver steer angle* (6;4) as a function of the car

center of mass location relative to the front of the truck. Note that the

car center of mass is a few inches ahead of the mid wheelbase. In Fig. 21

the peak lateral deviation (Y1) is about 2.6 ft toward the truck, occurring

at a point alongside the front of the trailer. The steer angle (80 trace

*Steer angle (5,) is measured at the front wheel, while bsw in Fig. 18
is measured at the steering wheel. The measured steering system gain
under dynamic conditions is about 32 to 1, as noted previously.
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shows that the driver makes several steering correcticns in an effort to

stay in the center of his lane. These steering corrections are reflected

in the high frequency heading rate and lateral accelerations of the car,

along with the car/driver response to the external forces and moments.

Replacing the truck with a 30 ft long rectangular block gives the example

results shown in Fig. 22. This increases the peak deviation to 5 ft in a

direction toward the disturbing vehicle. This value is larger than that

for the standard truck (Fig. 21), due mainly to:

O The lack of flow under the block, which in the truck/semi-
trailer case tends to reduce the magnitude of the change in
side force as the car goes past, and

O The shorter length of the block combined with the lack
of flow which results in one large disturbance with a
rapid onset and termination.

The other variables in Fig. 22 reflect the driver's additional control

difficulties for this case. The lightly damped high frequency steering

corrections correspond to the closed loop root at about 2.7 rad/sec natural

frequency in Fig. 20. The lower frequency lateral deviation motion corre-

sponds to the 0.4 rad/sec crossover frequency in Fig. 20.

4. Variations in Car/Driver Response Properties

The car/driver response properties described above represent a7nominal

case. Degrading or improving the car/driver dynamic characteristics pro-

duces the corresponding changes in path performance detailed in Section II.

This variation in characteristics can result from changes in the driver,

the car, or both. The levels of driver behavior are determined by the

describing function parameters (gain, time delay, and equalization) pre-

viously discussed. Changes in the car handling dynamics can occur by

varying the load, tire properties, etc.; or by using a different disturbed

vehicle. The general result is to change the system bandwidth and other

response properties, which in turn modify the path performance.

An investigation of the effect of changing car/driver response properties

is given in Appendix A. This involves variations about the nominal to

achieve representative near optimum and degraded cases; car/driver combi-

nations E and D, respectively.
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0. WIND TUNNEL EXPERIMENTS

The purpose of the wind tunnel experiments was to obtain quantitative

force, moment, and flow data for various car-truck orientations and cross-

winds; and to investigate truck shape variations. The wind tunnel data

provided the needed inputs to the analyses, and served to correlate the

analytical and model scale results with the full scale measures. Some

limited, preliminary aerodynamic measurements for similar types of distur-

bance situations were examined in the literature (Refs. 8 and 13 to 15))
and these were used in formulating the test plans.

1. Wind Tunnel Models

The basic tests were run in the Northrop Aircraft subsonic wind tunnel

using 1/10 scale models. The metric (instrumented) model was a 1970

Chevrolet Brookwood station wagon (see Fig. 23). It contained a six-

component strain gauge balance, connected to the yaw table in the timnel

floor by a balance block and strut. A probe* was mounted ahead of the

-car (on its centerline) to measure the angularity and magnitude of the

local horizontal flow component. The disassembled car is shown mounted in

the wind tunnel in Fig. 24. The underbody detail of the car is shown in

Fig. 25

The primary truck model (see Fig. 26, solid lines) corresponded to

the following tractor/semitrailer rig:

O Tractor — 1967 three-axle Peterbilt, 86 in. cab over
engine (COE) with 186 in. wheelbase.

O Semitrailer — two-axle Strick, 40 ft x 13 ft 6 in.
insulated dry freight van.

The truck and car models are shown in Fig. 27. A flaw probe similar to

that ahead of the car was also mounted in front of the tractor/semitrailer

model to measure the angularity and magnitude of the horizontal component

of the incident flow. "A generic, rectangular block (with no wheels or

*The flow probe locations, shown in Figs. 23 and 26, correspond to
vehicle mounted flow vector vanes used in the full scale tests.
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Figure 27. Truck and Car Models at positive Crosswind Angle

Figure 28. Rectangular Block and Car Xl.)dels, No Crosswind
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/tails) replaced the truck as the disturbing vehicle in some runs (see

g. 
/1

28). Its full scale equivalent would be 8 ft wide, 13 ft 6 in. high,

and 30 ft long. The vertical leading edges were rounded with a one inch

radius — similar to the semitrailer. The truck and rectangular block

models were nonmetric, and served only to provide the flow disturbance

input to the metric car model.

During the analyses, the wind tunnel data for the tractor/semitrailer

were extrapolated to estimate the disturbance field caused by the double

trailer rig sketched in Fig. 29. The preliminary performance estimates

for this type of truck are included in the summary in Section II.

27'  I h  27'

CO

Figure 29. Double Trailer Rig for Data Extrapolation

2. Wind Tunnel Test Procedures

The Northrop wind tunnel.has a 7 ft by 10 ft test section. The models

were mounted on a 10 ft diameter yaw table set in the floor of the tunnel

(see Figs. 27 and 28). Special floor plates were fabricated to permit

movement of the interfering truck model relative to the metric car model.

Most of the tests were run at a dynamic pressure, q, of 140 psf; corre-

sponding to a tunnel airspeed of 343 ft/sec.

Floor mounting was selected for this type of multiple model test because

of its great convenience, despite potential boundary layer problems. Avail-

able data showed the expected floor boundary layer to be comparable to

that at the midpoint of the Northrop groundboard, and one initial test

series verified the good boundary layer properties. This series used a

rake-like array of pressure tubes to measure the boundary layer on the tunnel

floor in the test section. This was done with and without the rectangular
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/al< to see whethe
r the boundary layer tended to thicken as a result of

/:propagation around the tunnel. This thickening did not occur, and the

effective boundary layer was confirmed to be small relative to the 
height

of the lower part of the car model (see Fig. 30). The displacement thick-

ness was about 0.38 in.

The metric car model and probe were then installed in the tunnel to

obtain aerodynamic force and moment data for the car alone, and to p
rovide

a calibration for the probe. Repeat runs were made at various Reynold's

Numbers (Re) to determine any sensitivity to Re and to provide a basis for

relating our data to other lower Re results (such as those obtained in

Refs. 8 and 13). Over the range of Re from 106 to 2.2X 106 (referenced to

the car model wheelbase) no variations appeared .in the wind tunnel data.

At lower values of Re the balance became too insensitive because of the low

dynamic pressure. The standard value of Re used in the remaining data runs

was 2.2x 106.

The standard (96 in. wide) truck model was then placed in the tunnel

along with the car model, and the test series was accomplished to determine

the effect on the car disturbance of relative location of car and truck.

This consisted of positioning the truck model at various locations relative

to the car model, as shown in Fig. 31. Figure 31 is drawn as if the car

location was varied relative to the truck, and this is convenient Tor data

presentation and interpretation but it does not affect the validity of the

results. At each location, the entire assembly was tested at zero deg and

yawed ±5, ±10, ±20, and ±30 deg to simulate the effect of various crosswinds.

The resultant force and moment data for the car were then cross plotted to

give variations with position for a given crosswind flow angle. The forward

truck location data also served to calibrate the truck probe. The data

were plotted as the tests progressed so that the more critical regions could

be defined in greater detail.

The next series of tests involved variations in the truck configura-

tions for a subset of relative car-truck locations identified as important

from the locations surveyed with the standard truck. Variations included

(see Fig. 26):
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Height
Above
Tunnel
Floor
(in.)
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q = 140 psf
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Figure 30. Measured Boundary Layer in Northrop Tunnel
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o Different tractor/semitrailer widths (80 in., 102 in.,
and 120 in.).

• Addition of a van-like semitrailer underbody.

O Addition of a rounded nose (forebody) to the tractor.

o Addition of a semitrailer forebody, to fill the gap
between tractor and trailer.

• Inclusion of both the semitrailer forebcdy and the
tractor nose.

O Replacement of the tractor/semitrailer model with the
rectangular block.

Variations other than width were done with the standard 96 in. truck width.

3. Example Data

Example force and moment data on the car are given in Figs. 32, 33, and
34. The zero crosswind plot of Fig. 32 shows the measured yawing moment

coefficient (Cs) and side force coefficient (Cy) as functions of relative

car position for various lateral separations. The data show the large

disturbance of the car due to the bow wave adjacent to and in front of th,!

tractor which characterizes the axial flow (zero crosswind) situation. The

Cn data in Fig. 32 show a drop in peak value from 0.26 to 0.1 for a center-

line separation increase from 8 to 16 ft. The resulting performc -fce change

in Fig. 8b is proportionately less, and the values depend on the other

situational parameters. This underscores the need to analytically interpret

the aerodynamic data with car/driver analyses in order to determinc the

—actual effect on safety performance.

Crosswind results for three truck configurations are given in Fig. 33
for a flow angle of -20 deg, with the car dmanrind of the truck at various

points in the wake. The large disturbances due to crosswind flow through

and under the standard truck are apparent, by comparison with the rectangular

block and van underbody data.

The data in Fig. 34 show the change in peak forces and moments with

varying truck widths for constant car-truck centerline separatinns. The

differences in these basic data can be compared with the overall performance

effect in Fig. 10.
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/ Tbe coefficients (Cy and Ca) in Figs. 32 to 34 are nondimensional. As

'Art of he combined analysis procedure these are dimensionalized to obtain

full scale forces and moments. When these forces and moments are measured

on the car without a truck disturbance, or when the car-truck relative speed

is small, the full scale values are computed as follows:

Side force

Yawing moment

Rolling moment

• - 0U2AC
- 2 Y

• 1 pu2Aicn

• = 
2
1 pviT2A+,

(12)

(13)

where p is air density, U is the vehicle airspeed, A is the projected frontal

area, is the wheelbase, and t is mean track. Additional scaling considera-

tions apply when there is a relative speed between car and truck, as discussed

below.

4. Relative Speed Scaling

The basic wind tunnel data discussed above were obtained under "static"

conditions with zero relative speed between the car and truck in the presence

of the ambient wind. Theoretically, any relative speed difference between

the car and truck can be accounted for by scaling* the statically measured

*Assume the (example) side force coefficient on the car is linear with the
disturbed local flow angle, p, and gradients thereof. Then the measured side
force on the car is given by:

2 •pAU, pAUci 
/

Y - 2 = 2 kCe 'Yr)

Y(x) 2 [Ce(x) + Cyc3 Ve2.

The local flow angle, f3, experienced by the car depends not cnly on the local
sidewash velocity, vo, generated by the truck, but also on the car's speed;
i.e., p= tan-1(vo/Uc) vo/U, for small perturbations. The local sidewash
velocity, in turn, depends on the truck speed and the truck-induced flow angle,
po(x), implicit in the "static" wind tunnel measured values of Cy; i.e., [net page]
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/ and moments. The result is that first order relative speed effects

accounted for by using a composite dynamic pressure c
ontaining the

or"
./ duct of the car and truck airspeeds to compute full scale 

forces and

Pr
moments from the model scale data.

To test the practical validity of these theoretical scaling procedures;

some limited experiments were accomplished in the small MIT wind tunnel.

• These experiments consisted of measuring the forces induced on a small

• (1/25-scale) Chevrolet station wagon model by a (reflection plane) half

model rectangular block propelled rapidly upstream through the wind tunnel

test section along one wall. The block was also fixed to the wall at

4, various locations relative to the car to obtain static measurements for

comparison with the Northrop wind tunnel data.

The results obtained are compared in Fig. 35, where the side force

coefficient (Cy) is based on conventional usage of the wind tunnel dynamic

pressure. The static force (UT/lic = 1.0) results obtained in both the

Northrop and MIT tests compare quite favorably, despite a rather large

difference in Reynolds' Number and test technique. Perhaps there are

compensating effects; however, the absence of any appreciable Reynolds'

Number effect is consistent with the Northrop wind tunnel results down to

Re = 1.0x 106 (as noted previously).

Of most pertinence to the question of relative speed scaling are the

single- and double-flagged points in Fig. 35, which represent near maximum

values of Cy obtained for relative speed ratios of 1.135 and 1.293 respec-

tively. These points show values of Cy greater than the static value by

ratios of 0.44/0.40 = 1.10 and 0.52/0.40 = 1.30. These ratios are very

close to the theoretical ratios, based on the composite dynamic pressure,

in general vo = UT tan 0o(x) UT00(x). Accordingly, 0(x) v0/U0 = (Up/Uc)00(x);

e.g., increasing the car's speed relative to the truck's reduces the siaewash

flow angle seen by the car. Substituting for 0(x) in the above expression for

Y, gives:

pAUcUT r 1 00(x)  1 pAUcUT

Y(x) -  
2 

[Cy 0
° 
(x) + C

P  2 Yt!3 ox/2 J 2 
 Cy(X)

where c,, (x) is the wind tunnel measured value at zero relative speed as

e.g., in Fig. 32. Therefore to theoretically account for first order

relative speed effects simply requires the application of a "composite"

dynamic pressure, based on the product of car and truck air speeds, to

the basic force and moment coefficients measured in the wind tunnel.
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Cy
.2

Symbol Facility UT/Uc Re x10-6
Northrop 1.0 2.2

o MIT 1.0
5 MIT 1.135 1 0.2

E MIT 1.293

1  7 
-20 Li 20 40

-.2 Relative Distance, x7(ft)

.40A4 
.52-

-.4

-.6

Figure 35. Effects of Relative Car-Truck Speed on Measured
Side Force; Zero Crosswind, 10 Ft Q Separation

which corresponds to the values of UT/Uc (= UTUe/U) shown in Fig. 35 and

noted above.

This relative speed scaling procedure is valid over the nominal range

covered in the results in Section II. It tends to break down for limiting

cases, such as with one vehicle stopped or with car and truck traveling in

the opposite direction. In these cases other procedures are needed.

C. FULL SCALE EXPERIMENTS

The full scale experiments were designed to supplement the more defini-

tive wind tunnel experiments and car/driver analyses. The objectives of

the full scale tests were to:

O Help define the wind tunnel test requirements

O Verify the -wind tunnel flow field properties

O Measure driver psychophysiological response

O Verify wind tunnel based analytical response and
performance predictions

O Demonstrate the overall results.
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•

roeriments were conducted at the Kern County Airport No. 7 in Mojave,

jiornia. This test site features an abandoned runway (maneuvering area)

lane perimeter roads which are closed to public use. The test site

'well suited for this work, because of good weather conditions and strong,.0
steady ambient winds which typically prevail during the afternoon hours.

1. Test Vehicles and Instrumentation

The vehicles used in the tests were the full scale counterparts of the

standard truck and car wind tunnel models; a 1970 Chevrolet Brookwood station

wagon, a 1967 3-axle Peterbilt 86 in. cab-over-engine tractor with a 186 in.

wheelbase, and a Strick 2-axle 40 ft x 13 ft 6 in. insulated dry freight van

semitrailer. These are shown in Figs. 36 and 37.

The test car (station wagon) was instrumented* with the following sensors:

O Steering wheel angle potentiometer (bsw)

O Heading rate gyro (r)

O Roll rate gyro (p)

O Lateral accelerometer (ap

O Front wheel tachometer (car speed, Uc)

O Car-truck lateral separation "feeler" mounted on roof.(yi)

O Vector vanes to measure relative wind direction (WV)

and velocity (!WO mounted on the roof and in front of

the car (see Fig. 37)

O Event marker

For certain runs, the following driver psychophysiological variables were

measured (as detailed subsequently):

O Heart rate (ECG)

O Passive limb muscular tension (EMG)

O Breath flow (BF)

The car also contained signal conditioning electronics, power supplies, and

strip chart and tape recorders.

•

The same basic instrumentation package was used under Contract FH-11-6145,

and additional details are given in Ref. 3.
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_ _ 1

t-

Figure 36. Standard Truck Used in. Full Scale Tests

, • -

Figure 37. Standard Car and Truck Used in Full Scale Tests

_
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a

The truck instrumentation consisted of a boom mounted vector vane (s
ee

'Figs. 36 and 37) to measure the relative wind velocity and magnitude,

together with associated power supply, conditioning electronics, and two

channel strip chart recorder. A pair of short range transceivers permitted

communication between the car and truck during the tests.

Considerable effort in the full scale tests was directed towards obtain-

ing car/driver dynamic response data for comparison with the wind tunnel

based analytical results. Some difficulties were encountered with proper

operation of the. lateral feeler and with "noise" in the recorded signals.

Problems with the feeler occurred because it tended to be blown back

due to the car's velocity, keeping it from touching the truck. Stiffening

the spring restraints caused it to bounce when the truck was contacted.

Further stiffening and damping to avoid this might have resulted in struc-

tural failure. Despite these problems, sufficient data were obtained with

the feeler to help verify the analytical results, and to demonstrate the

overall feasibility of using a feeler-type sensor in these kinds of tests.

-Some of the recorded signals were noisy. The accelerometer response

contains structural vibration which is easily filtered to retain the basic

car motion quantity desired. Minor tape recorder dropouts occurred at

some points in some runs due to vibration and motion of the tape recorder.

The resulting glitches are easily identified as such on the response records,

and can be eliminated.

In -addition to using the feeler, the lateral deviation of the car was

computed by double integrating the lateral acceleration signal. Since

the truck proceeded, undisturbed, in the center of its lane, this also

gave the lateral separation between car and truck. The double integration

results were only approximate because the accelerometer was body-fixed

rather than inertially stabilized, but the errors are small (on the order

of 10 to 15 percent). This method was used in the full scale data compari-

sons shown subsequently.

2. Test Procedures

Most of the tests were run on the two lane airport perimeter roads since

this permitted a wide range of relative wind angles and road conditions; and
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provided realistic situations for close proximity passing of car and truck.

The perimeter roads had a paved surface about 24 ft wide with soft shoulders.

There was very little crown or grade, and the tangent test sections were

approximately 1 mile in length. The curves at the end of the test sections

could be negotiated at about 35 mph. An adjacent abandoned runway was

available for tests which involved larger lateral path excursions than

available on the two lane roads (e.g., investigation of car dynamics with

fixed steering wheel, and car-truck passing situations with lowered car

rear tire pressures).

A typical test sentience consisted of the following events:

o Car and truck stop at beginning of test section to

communicate nature of next test run and speeds Of car

and truck

O Start recorders

O Measure ambient wind with vehicles stopped

• Truck accelerates to predetermined fixed speed, in

center of own lane

O Car accelerates to predetermined speed in adjacent

lane and overtakes and passes truck

O Experimenter in car keys event marker as center of can

passes both rear and front of truck

O Subject driver concentrates on maintaining given lateral

position in own lane (closed loop steering control)

during overtaking and passing situation

O Car and truck stop at end of the course

O Measure ambient wind with vehicles stopped

O Note comments on run.

Other tests included truck overtaking car, and car-truck oncoming encounters.

3. Psychophysiological Measurements

The psychophysiological measurements on the driver were designed to

quantify the "stress" involved in the truck disturbance encounters. Of

the various physiological correlates that can be used as indirect measures
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of stress level (Refs. 16 and 17), heart rate, breath flow, and passive

leg neuromuscular tension were selected because they are relatively simple

to obtain and have shown good correlation with the stress of manual control

tasks in previous research (Refs. 18 and 19).

The instrumentation setup was arranged to be simple, convenient, and

unencumbering to the driver. The sensors applied to the driver were con-

• nected to amplifiers via flexible, light weight wires; and the amplified

signals were recorded on tape for future analysis. The details of the

various measures are given below:

Electrocardiogram (ECG) and Heart Rate. The ECG was measured
with sternum electrodes. This location gives freedom from move-
ment artifacts, good signal due to proximity to the heart, and
it is commonly used in research. The lower electrode was placed
just above the xiphoid process and the upper electrode on the
manubrium. A high gain amplifier was used to amplify the ECG
signal.. The low frequency cutoff was set at 1 Hz and the high
frequency cutoff at 1 KHz. The resulting ECG signal has good
signal quality and provided a strong R-wave spike for the heart
rate measurement.

Heart Rate. The recorded ECG signal was replayed off line
through a cardiac tachometer, driven by the R-wave leading edge.
The resulting derived heart rate signal was recorded along with
the ECG and car/driver response instrumentation signals.

Electromyogram (EMG) Measurements. As a measure of general
body muscle tension the EMG activity of the gastroc nemius muscle
on the (inactive) left leg was measured. Bipolar electrodes were
used with a separation of approximately 1.25 inches. The elec-
trode voltage was amplified with a gain of 100,000, and tape
recorded.

Mouth Ground. This consisted of a twisted loop of tinned
copper bus wire placed over the subject's lips and under his
tongue to effect a stable, centrally located ground reference
for the ECG and EMG measurements. Its use yielded low sensor
noise yet it was easy to install and comfortable to wear. (A
subject could talk without noticeable artifact.) The mouth
ground also served to keep the subject's mouth closed which
encouraged nasal breathing and therefore more reliable breath
flow measurement.

Breath Flow. A measure of nasal breath flow with mouth
closed was obtained using a simple nasal thermistor. The
differing average tanperatures of inspired and expired air
provide two asymptotic temperatures for the thermistor and
varying flow rates give a corresponding (nonlinear) change in
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tile temperature between these two extremes. These changes in

thermistor temperature were transformed into a breath flow voltage

signal using a simple resistor bridge circuit. The voltage signal

was then amplified and tape recorded.

The tape recorded signals were of good quality and free from artifacts

such as ignition noise and the subject's driving movements. As with pre-

vious research (Refs. 18 and 19) all three measurements tended to show

similar responses to the stress associated with the truck disturbance

control task: increased heart rate, increased breathing rate and increased

FAG activity. Also the height of the ECG R-wave was modulated by

breath flow as noted in previous research (Ref. 19), which made the breath

flow and ECG measurements somewhat redundant.

Based on preliminary results, the ECG was selected as the best overall

measure of stress, especially when processed to furnish a derived heart

rate; and breath flow and EMG were not used during the later experimental

runs. Typical full scale test data, including ECG and heart rate traces,

are shown and discussed subsequently in Fig. O.

D. COMPARIEONS BETWEEN FULL SCALE AND ANALYTICAL RESULTS

A major use of the full scale measurements was to verify the model-

scale wind tunnel data, and the corresponding car/driver response and

performance estimates. Selected full scale results, obtained as discussed

above, are here presented in their most meaningful form, to provide the

—desired comparisons and verification.

-1. —Flew Data Comparison _

Full scale and model scale flow properties were measured using the car

model probe and the corresponding forward mounted full scale vector vane.

An example comparison is given in Fig. 58. The car at 60 mph is passing

on the downwind side of the truck which is going 45 mph. The free stream

crosswind relative to the truck was approximately -4 deg, while the ambi
ent

crosswind was about —40 deg at 10 ft/sec. The basic time traces are the

full scale vector vane angle (414171) and velocity (WV I). Overlaid, in

the region of the truck, are the wind tunnel flow probe measurements. The

comparison is seen to be very good. This serves to confirm the basic
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l'oplicability of the wind tunnel results to the full scale conditions;

because if the flow fields and separation properties around the truck and

car are the same in model and full scale, then the forces and moments will

correspond.

2. Car/Driver Dynamic Response Comparison

A typical data comparison is shown in Fig. 39. The full scale data

in Fig. 39 corresponds to the car at 62 mph passing a 45 mph truck. The

car is downwind .and the flow angle is about —11 deg relative to the truck.

The driver was skilled and alerted. The full scale lateral deviation (yE)

measure was obtained by integrating the lateral accelerometer output, as •

described previously. It shows variations about the car's 1,ane centerline.

The truck was proceeding in the center of its lane.

The nominally comparable analytical results are shown in Fig. 39b for

car 60 mph, truck 50 mph, a crosswind relative to the truck of —15 deg, and

(the good) car/driver E. The full scale y1 data show a drift toward the

truck of about 2 ft in the wake region, followed by a 1 to 2 ft push away

from the truck due to the bow wave. The full scale and analytical bow wave

disturbances match well, but the full scale wake response begins further aft

of the truck due to variability in the real wind and/or initial car/driver

misalignment in the lane. The somewhat larger amplitude of the full scale

responses is due in part to the full scale ambient head wind component of about

13 ft/sec*. The lateral acceleration, heading*rate, and steering wheel response

--traces; full scale and analysis; show similar dominant features in the vicinity

of the truck, bearing in mind that the two plots are mirror images. The

dominant period (peak to peak interval) in the lateral acceleration response

alongside the truck is about 50 to 60 ft relative distance in both cases. The

additional, lower amplitude random response which persists throughout the full

scale data is due, of course, to added random disturbances and variability in

the real world. It results from such things as turbulence in the ambient wind,

roadway irregularities,. and additional (uncorrelated with the truck disturbance)

driver steering response (modeled as remnant in the operational description of

*As described in Section II, this would amplify the lateral deviations by
about a factor of 1.4.
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the driver). All in all, the comparison is good despite data and situation

variability, and it helps to confirm and validate the empirically based

snalytical results.

3. Overall Car.;arison

The overall full scale results include measures of the wind distur-

bance input, car/driver dynamic response, and driver psychophysiological

response. These data show interesting interactions, and they can also be

compared with the corresponding analytical results to further verify the

procedures used.

A representative set of full scale results is given in Fig. 40. These

data are for a skilled, alert driver operating under the conditions noted.

The car is downwind of the truck. Generally, the three figures show a

progression in relative car-truck speed from 5 mph to about 20 mph, with

some variations in relative wind. The ambient wind is measured relative

to the ground, as usual. The increasing relative speed increases the

intensity and frequency content of the disturbance, with corresponding

changes in the car/driver dynamic response.

The driver heart rate data reflect increased stress at the higher speeds,

as discussed in Section II. During the truck disturbance phase of the pass

in Fig. 40b for example, the heart rate variability is reduced and the

heart rate increases from about 65 to 80 beats per minute. Then, the breath-

ing modulation of the ECG R-wave, indicative of lower stress periods (e.g.,

Ref. 9), is clearly apparent after the car has passed the truck.

The dynamic response data show a good correspondence with the analytical

results. Although the Fig. 40 data were for a different subject than Fig. 39a,

they still show good correspondence with the (good) car/driver E analytical

results for a given disturbance situation. For example, the analytical

results that are a relatively good match to the Fig. 40b data are given

in Fig. 41. The amplitude and frequency content of the steering wheel (sow)
and heading rate (r) traces compare well between analysis and full scale.

The full scale data show slightly less damping and more oscillation which

suggests a somewhat higher gain than car/driver E, but the differences are
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-0a11. This somewhat higher gain actually degrades performance, as

discussed in Appendix A. The additional random car/driver response,

previously discussed, is present in Fig. 40 also. Other differences

between Fig. 40 and Fig. 39 reflect differences in style of the two test

drivers.
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APPENDIX A

DETAILS OFTIE C0'.•SINED ANP.LYSES

This appendix outlines the techniques used to compute the closed loop

car/driver time responses for various car-truck disturbance situations. The

overall flow chart of this process is shown in Fig. 42. The wind tunnel

force and moment coefficient data, properly scaled, act as forcing functions

for differential equation and describing function descriptions of the car/

driver system. These equations are integrated on a time sharing digital,

computer using the Continuous System Modeling Program (CSMP). The resulting

time responses are plotted at a computer terminal for ease in assessing

the safety performance measures. The appendix concludes with an investiga-

tion of the effects of varying the car/driver response properties.

Aerodynamic Disturbance Data

The basic wind tunnel data provide normalized side force (Cy), yawing

moment (Ca), and rolling moment (C2) coefficients; as functions of the lateral

separation (YT), the longitudinal car-truck location (xT), the truck configu-

ration, and the crosswind direction (1!fw) relative to the truck. The basic

moment coefficients are referenced to the ground plane at the midboint of the

wheelbase, and these are translated to the car center of mass for purposes of

analysis. Examples of these data are plotted in Figs. 32 and 33! The dis-

turbing (input) aerodynamic forces and moments are computed as if the car

trajectory relative to the truck were at a fixed yT. The aerodynamic dis-

turbance data used are therefore tables of Cy, Ca, and Ci as functions of xT;

with a separate table for each combination of truck configuration, nominal

lateral separation, and wind direction. These tables have entries for every

four feet of xT. Intermediate points in the less variable regions are inter-

polated as necessary. For steady ambient crosswinds (nonzero values of

the steady crosswind values of Cy, Ca, and Ci are subtracted from the data,

and the disturbance data Cy(xT), Ca(xT), and Ci(xT) actually represent per-

turbations in these quantities from the free stream (no truck disturbance)

values.
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Car/Driver Equations 

The car/driver equations of motion used in the analysis are listed in

Table 1. Equations 14 through 22, descriptive of the vehicle dynamics, are

adapted from Ref. 1, with some simplifying approximations. The notation of

Ref. 1 is used, and it is not redefined here. Table 2 lists the vehicle

data used. These are largely vehicle design data obtained from the manu-

facturer and modified in certain parameters to match measured vehicle time

responses as noted in the main text. In the analyses, several sets of

driver gains were used, corresponding to different levels of car/driver

response quality. These are listed in Table 3 together with the inner and

outer loop driver crossover frequencies.

Reference 20 describes the computer program (CS?.) used for integrating

the equations of Table 1. It uses linear interpolation between the basic

data points for the forcing functions, to achieve an integration interval

of 0.05 sec. This provides sufficiently accurate results. The integration

method is second order Runge-Kutta. CSMP generates listings of various out-

put quantities as functions of time which are used by another program to

generate the output plots. These plots are for lateral acceleration (ay),

lateral deviation (yT), heading rate (r), and front wheel steer angle (8,w);

all versus xT, the longitudinal orientation of the car relative to the truck.

The resultant time histories provide the car/driver response measures

used in the main body of the report. With a headwind or a tailwind, the

response quantities scale directly with dynamic pressure q when the other

parameters are fixed.

Variations in Car/Driver Response Properties 

Degrading or improving the car/driver response properties from nominal

produces the corresponding changes in path performance detailed in Section II.

This variation in characteristics can result from equivalent changes in the

car handling, the driver response, or both. Changes in driver response

behavior provide an appropriate means for investigating such variations.

Analytically one could vary driver gain, time delay, or equalization; again
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, TABLE 1

CAR/DRIVER WJATIONS OF MOTION

Lateral Acceleration

ay =  2 Y a, )y a, me .

57''m kcal 1 dc1.2 2) 57,5m P

Lateral Velocity

Uc
V =

Heading Acceleration

r = ,1• 2 ( )Y )y , ITz •

Izz KTal cL2 -P2 Izz

Heading Rate

Roll Acceleration

Roll Rate

+ .gu57.3qA xt a -bn() + 
2 

C
Y 
(xT)]

Iz, 

(45)

(16)

; = r (17)

57.3mse •
p = -Lp - L

91) I aY

+   [tC
2
(xT) + aCn(xT) - (hf + jLA)C (xT)]I 2 Y
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TABLE 1 (Concluded)

Effective Front Tire Slip Angle

57.3 v a
a; =

Effective Rear. Tire Slip Angle

a:2 =

Lateral Deviation

Driver Steer Angle Response

Dynamic Pressure

57:3 v + + €2t cpuc

= ay

&w = K [-*(t--Te) K Y (t--Tpy e

+
UT)2

1/1 rfc- tan- *I
1 TT TT
P vm'ic2 ' cos

Rate of Change of Relative Distances

XT = UT - Uc

Subsidiary Relations

6AT/6m1
a' = a 

oY/aal

b' = b  
aY/6.2
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(21)

(22)

(23)

(24)

(25)

6t 6Y.P1
El Zi171- 6Y/6al

(26)
6Y0t2

-p"E2 7c (3Y/Od2 - 4
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TABLE 2

VEHICLE DESIGN PARAMETERS*

SYMBOL UNITS VALUE

m slugs 165.5
p
ii. Izz slug-ft2 4858.3

i ' ft 9.92

i" a ft 5.86

a' ft 5.788

b ft 4.06

b' ft 4.182

t ft 5.28

hf ft —0.01

A rad 0.096

A ft2 23.9

P slugs/ft3 0.002377

mse/m ft 1.32

mse/I? ft 0.2939

I /Icpz T -- 0.360

ivdizz -- 0.0636

YPct.1 lb/rad 7415.

6 YPcx.2 lb/rad 13470.

E; -- 0.160

.4..-
4 -- —0.100

O.

L sec-1 —2.935
P

L
q)

sec-2 —62.5 

*Test station wagon with instrumentation, driver and passenger.
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TABLE 3

DRIVER DESCRIBING FUNCTION PARAMETERS*

DRIVER
MODEL

CROSSOVER FREQUEITCY GAIN
REMARKS

(00  (rad/sec) wcy (rad/sec) K
P.4 KD

- Y

A 2.3 0.4 0.56 6.25 60 mph nominal

D 1.5 0.2 0.42 0.13 60 mph degraded

E 2.3 0.9 0.56 0.57 60 mph optimum

I 2.1 0.5 0.50 0.29 70 mph nominal

'The driver's effective delay, Te, is a nominal 0.40 sec in all cases.

with similar effects from equivalent perturbations in time delay or gain,

for example. Of these, driver gain is analytically convenient and this is

the parameter varied in the following discussion.

For the standard car, the effects on path performance of changes in driver

gain (response amplitude and alertness) are presented in Fig. 43. The three

car/driver combinations labeled are summarized in Table 3. The performance is
given in terms of both peak deviation (yI) and integral absolute deviation lyil,

where

fT 1 Y
o -

-r idt (27)

This approximates the standard deviation under some conditions, and provides

an estimate of path variability. Peak deviation (') is more convenient to

use, and the trends are similar in the region at and below the optimum.
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3
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ci
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  YI

yI

D A

0 i 
0 J .2 .3 A .5
—CompositeDriverGain,Kp4,Kpr

Figure 43. Effect of Driver Response on Performance:
12 Ft c, Separation, tw = —20 Deg, Car 60, Truck 50

Stability
Limit

The main difference in the measures is seen in Fig. 43, where Y1 continues

to decrease even though the steering response becomes very oscillatory.

This undesirable (and unrealistic) oscillation is reflected in larger values

of 11/.11 above Kip*Kpy = 0.4. Hence lyIl provides a better measure of overall

performance and stability as described below.

While "optimum" performance as measured by lyil occurs for IVIloy

values. between 0.38 and 0.44, such values are separated from the stability

limit by gain margins of only 35 percent to 20 percent. These do not allow

—few inherent car/driver response variability, and the driver will normally

adopt somewhat lower levels of activity. The response qualities are

further demonstrated in Fig. 44 which compares selected lateral deviation

and steer angle responses for these two gain values with those for an

overall gain of 0.32 (car/driver E, as indicated in Fig. 43). The com-

parison clearly shows that the highest value is dangerously close to a

sustained driver induced oscillation (DIO); and the midvalue is still more

oscillatory than is consistent with observed driver behavior (see earlier

*The value of KI0* used here is referred to the steer angle, Sw.
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4d. .

yl

(ft)

-2 •

/3
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Car GO,Truck 50
,kw.-20deg

-
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a) Lateral Deviation Responses

---
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A
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- =.32- •

,
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b) Steer Ang/e Responses

Figure 44. Computed. Effects of Driver Gain Variation
on Car/Driver Performance
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; -
,,arisons with full scale results). Furthermore, any decrease in driver

time delay will make the response more oscillatory.* Hence, faster driver

reactions or an increased level of effort will serve to worsen performa
nce.

In view of these considerations, car/driver E represents about the best 
that

can reasonably be expected of an alerted experienced driver with this 
vehicle.

The corresponding gain line in Fig. 20 passes about 1 dB above the peak;

therefore, the system is both phase and gain stable and reasonably DIO

resistant.

Car/driver A (Table 3) has about half of the car/driver E lateral devia-

tion gain and a nominal gain margin of 6 d3 (Fig. 20), which is comfortable

for normal, relaxed operation. Figure 43 shows that it is on the conserva-

tive edge of the good performance minimum, and, therefore wall suited as a

nominal, typical case for investigating the effects of other situational

parameters, as in Section II.

As a representative degraded case, car/driver D reflects not only a

further reduction in outer loop (lateral deviation) gain, but also a depar-

ture from the inner loop characteristics shown in Fig. 19. As already men-

tioned, this combination has a dual character in that it can be either a

"standard" car and a degraded driver, or a degraded car and a "nominal"

driver (i.e., A). For the degraded driver, the product of outer and inner

loop gains is that indicated in Fig. 43; and the standard vehicle Character-

istics used in Fig. 19 apply. However, the inner loon (heading angle) cross-

over frequency shown there is reduced to 1.5 rad/sec, by about a 25 percent

*These gain levels, which are roughly three times more than for car/

driver A, would shift the amplitude crossover line on the frequency response

plot of Fig. 20 down about 10 dB; the gain line would then pass below the

amplitude ratio Peak at about 3 rad/sec. The phase angle at this frequency

is roughly —260 deg, so the system, corresponding to these higher gain levels,

is phase rather than gain stabilized. This means that any reduction in phase

lag will tend to decrease rather than increase the closed loop damping. For

instance, if the high gain driver also utilizes modest lead equalization,

corresponding to a time constant of about 0.5 sec, the phase lag at 3 rad/sec

will be reduced by about 60 deg to around —200 deg. The resulting closed

loop will have essentially zero damping. Similar consequences attend any

reduction in the driver's effective time delay; and "trying harder," which

usually means larger, faster reactions and anticipatory (leading) responses,

will only worsen the driver control problem. This is a classic DIO prone

situation.
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reduction in Kpr" This increases the phase margin (to 50 deg) and corres-

pondingly increases the closed loop damping coefficient (to about 0.17). In

sum, the degraded driver can be characterized as relatively inattentive, and

less responsive with reduced performance.

An alternate interpretation of car/driver D assumes that the car prop-

erties are degraded rather than the driver. One way this can be achieved

is with the heavily aft loaded station wagon, as in Ref. 3. Comparing the

standard with the loaded station wagons as given in that reference, shows

that for the driver A nominal phase margin of 30 deg, the inner loop cross-

over frequency shifts from 2.0 rad/sec for the standard condition to 1.2

rad/sec for the loaded condition.t The resulting outer loop (lateral devia-

tion) frequency responses, sketched in Fig. 45, show that for a given gain

margin, relative to the peak amplitude, the crossover frequency for the

loaded condition is about O. times that for the base condition. A direct

comparison of the important closed loop parameters in both versions of car/

-driver D relative to the nominal car/driver A condition shows that the changest

in both inner and outer loop crossover frequencies are about the same for

either form of degradation. The additional inner loop phase margin and

-damping for the degraded driver, and the slightly better crossover ratiost

imply that this case is, if anything, slightly better than the degraded car

condition.

'In the resulting outer loop there is now, accordingly, less "peaking"
around 3 rad/sec than in Fig. 20. However, the reduced outer loop gain
characterizing the degraded driver (about half of cur/driver A) is suffi-

--ciently low to completely avoid the peak; the resulting lateral deviation
crossover frequency is 0.2 rad/sec.

tThe corresponding closed loop frequencies for damping coefficients of
about 0.10 (consistent with car/driver As behavior in Fig. 19) are 2.9 and
1.9 rad/sec, respectively; and the associated first order poles are at about
2.0 and 3.3 rad/sec.

tFor the degraded driver the ratios of crossover frequencies are
1.5/2.3 = 0.65 for at -and .2/.4 =0.5 for atv; for the degraded vehicle
they are 1.2/2 = 0.6 for at and .16/.4 = 0.4 for at •
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Figure 45. Outer Loop (Lateral Deviation) Comparisons
Between Standard and Loaded Conditions
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In closing this discussion of car/driver response properties,. it is

pertinent to note that changes other than to driver gain(s) could have

been used. For example, the various levels of driver behavior could be

characterized by changes in driver time delay or equalization. However,

as already observed in connection with setting an upper limit on gain

(car/driver E), projected "improvements" in these parameters do not

always produce the desired improvement in performance, and vice versa.

Moreover, the range of response properties obtained by the simple expe-

dient of changing gains is more than adequate to cover the important

aspects affecting performance in a truck disturbance environment.
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Senator BOGGS (presiding). Congressman Findley, we are honored
to have you here this morning.

STATEMENT OF HON. PAUL FINDLEY, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF ILLINOIS

Mr. FINDLEY. Thank you very much, Senator.
I know I speak for my colleague, Fred Schwengel, in stating that

those of us from the House appreciate the opportunity to have this
distinguished forum hear us in order to present some of our thoughts.
Senator BOGGS. Thank you. We are glad to have your views. It is

helpful to this committee.
Mr. FINDLEY. My feelings about the wider bus bill are much like

those of Mr. Schwengel and I won't presume upon your time to repeat
his arguments that he has so well presented. Instead, what I would
like to do is to urge the subcommittee in rejecting this bill, which I
hope you will do, to consider more generally the broad subject of high-
way safety, and what Congress can do to improve it.
If, however, the subcommittee does decide that some form of wider

bus bill should be brought to the floor of the Senate
' 
I hope it will

consider amending the bill to add safety features. The particular
amendment that I would like to suggest is one that would enhance
the safety of buses regardless of their width.
This amendment is contained in a bill that I introduced earlier in

the year, H.R. 10267, the Bus and Truck Safety Act of 1971, which
would require that buses and trucks operated in interstate commerce
be equipped with a tachograph, a recording instrument which provides
a permanent record by chart of speed in miles per hour, distances
traveled, the number and duration of stops, driver changes, and
most important, an audible or visible signal indicating when the driver
is exceeding a specific speed.
Mr. Chairman, I brought such a device to the hearing room today.

It is not widely known in this country, although it has been required
equipment in several foreign countries on taxicabs, trucks and buses.
It could well be that Members of the Senate are not aware of its
existence.

Senator BOGGS. Is this an expensive item?
Mr. FINDLEY. This item, I guess, could be called the deluxe model

and it provides all of the functions that I just listed. By opening
the face, a disk is readily placed in the device. It is then closed up
and can be sealed so that any further opening of it will be clearly
indicated. Then that chart inside the device operates to make this
permanent record of speed, and miles per hour, distance traveled, and
all of the other facts.
The cost of this unit installed would be under $150. It could be close

to $100. I think the price of the equipment not installed is under $100.
The experience in foreign countries, where the tachograph is man-

datory equipment, shows clearly that these devices promote speed
control, serve as a safety warning to drivers, and provide accurate
records for owners, drivers, and law enforcement agencies.

Several States already have such laws or are considering them. This
year bills that require a tachograph on all buses were introduced for
the first time in Massachusetts, Connecticut, and Rhode Island.

0
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For years tachographs have been mandatory equipment on all buses
and trailer trucks using New York State roads. In my view, the tacho-
graph should be mandatory on the present size buses and if this bill,
which the subcommittee is considering, should pass, it will be even
more important to have the instrument on the over-sized vehicles.
Except for occasional tragic schoolbus accidents, public interest and

that of the press seem to focus more on trucks which use our Nation's
highways rather than buses. Perhaps the primary reason for this is
the fact that for every bus on the road, there are more than 50 tractor
trailers.
Buses do have somewhat better accident rates than the trucks. Yet

I am sure that most Americans have had the experience of driving on
one of the interstate highways at the legal speed limit and being passed
by a Greyhound bus, which very likely is also belching smelly exhaust
fumes. I feel that the safety considerations apply equally to both
trucks and buses.
At this point in my statement, I would like to present some data

showing accidents and accident frequencies for buses and trucks.
(The information referred to follows:)

TOTAL ACCIDENTS AND ACCIDENT FREQUENCIES FOR BUSES AND TRUCKS, 1969, BUREAU OF MOTOR CARRIER

SAFETY, DEPARTMENT OF TRANSPORTATION

Buses Trucks

Fatalities  91 1,953
Fatalities per 100,000,000 miles 6.0 10.92
Total accidents 2,014 47, 877
Accidents per million miles 1.47 2.46
Injuries 3,103 24,106
Property damage  $3,032, 000 $102,000, 000

Mr. FINDLEY. A recent article in the National Observer entitled
"Danger Rides With Big Rigs," tells a grim story. The Observer
states that there is evidence that significantly large numbers of long-
distance truck drivers take amphetamines and drink while driving.
Many pilot seriously defective machines. Others force themselves to
stay at the wheel after fatigue has made them dangerous. One truck
driver who is concerned about the bad reputation of his fellow truck
drivers has recently written a series of letters to me. Because he is
afraid for his personal security as well as his job, he has asked to
remain anonymous and, of course, I must respect his wish.
I can tell you, though, that this man has received a National Safety

Council safe driver award for 16 years of driving without an accident.
When he received the award, he had never had a traffic citation while
driving a truck or his personal automobile. In 1969 the company for
which Mr. X works established new work rules which, according to
this truck driver, jeopardize the safety of everyone on the road.
Let me quote directly from one of his letters to me:
Prior to the start of this present style of operation we were trained, instructed

and required to not only obey all of the posted speed limits, but to be professionals
In every sense of the word, defensive drivers. Quite often due to road and traffic
conditions we had to drive at speeds far below the posted limits, with no thought
of arrival time at our destination. Our single goal was to arrive safely with due
consideration to ourselves, our cargo and the public.
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Dispatch procedures were so arranged that drivers seldom ever approached the

70-hour maximum on duty time. This company has a group of drivers, all of

whom have driven at least one million miles consecutively without an at-fault

accident. I think this group would agree 100 percent that control of speed was

the single most (important) factor involved in reaching this milestone.

Every traffic survey ever taken would probably show that obedience to traffic

laws reduces accidents. I would like to add that any professional driver worth

his salt does not feel that he is exempt from these laws. Quite the contrary, if he

should become involved in a serious accident, his very job may depend on his

ability to prove that he was obeying all of the traffic laws including the legal

speed limit, or less if traffic and road conditions should dictate.
It is a fact of life that once that truck rolls out onto the highway the only

man responsible for its safe operation is the driver. He can even be held respon- •

sible in a court of law, receive a jail term or heavy fine for negligent operation,

including excessive speeding.
In the last two years I have been told on several occasions in very subtle

terms that if I do not violate the posted speed limits I could jeopardize my job.
I have been with this company (almost 20) years. All of my future security, re-

tirement and other fringe benefits are dependent upon keeping this job. Other

big companies do not make a practice of hiring castoffs from other big companies.
I complained very strongly to DOT, BMCS, (Department of Transportation,

Bureau of Motor Carrier Safety) and the only result was that somehow the
company learned of my complaints and' again in very subtle terms I was told
that I could very easily be replaced.
So now when the boss says speed, I speed. To hell with the public, to hell with

the law, ice, snow, or fog be dammed, sleepy, tired, or sick. Sometimes I do
this with 45,000 pounds of high explosive military cargo. Wou'.d you like to share
the road with me on these occasions?
This company has learned its psychology lesson very well. Certain drivers,

new on the job and anxious to please the boss are very willing to risk their all
and drive in this manner, thus placing added pressure on those who are more
conscientious. They are openly praised as examples of what we can do if we
just app'y our talents.

Mr. FINDLEY. Then he describes in detail one of the two accidents in
which he personally was involved after this new policy was established
by his company:

It's 12 :30 a.m. on a cold, lonely road in the mountains. The traffic is very
light, almost non-existent. I'm rolling along at the legal speed, about 50 mph,
sort of bored by inactivity but concerned that I must make [my destination] as
the dispatcher has already said that it would be advisable. A brisk wind is blow-
ing from left to right, but since the highway is bare and dry, this is not a prob-
lem. A car is approaching toward me. Suddenly there is a strong gust of wind,
the car crosses the center line and comes at me head-on. The highway shoulders
are wide and paved at this point so I instinctively steered to the right to avoid
contact, as I had always been taught to yield the right of way to avoid a colli-
sion. As the car goes by I glance in my mirror to see that he gets safely by the
rear of my trailer, which he does. When my gaze returns to the front I am
headed straight for a small, concrete bridge. I steer violently to the left, but
the rear trai'er wheels contact the bridge and damage the running gear of the
trailer and it is disabled. I was verbally disciplined for this, as I was supposed
to know that I had to have a piece of the other auto to verify my story. I re-
ceived an official reprimand, by registered mail, stating that if I should be in-
volved in any more such accidents I would be subject to discharge or suspension.
By labor agreement this letter is good for a period of 9 months. They were not
concerned that I had perhaps saved myself or the auto driver death or injury,
but that they had no second party to pay the few dol'ars damage to our equip-
ment. Thus for the next nine months I was to make sure that if a similar situa-
tion should develop I must be prepared to accept a head-on collision before hit-
ting a fixed object or leaving the roadway. I could be forced to become involved
in an accident in order to keep my job. I like my job but I do not feel like dying
for it. Besides, I don't know if I could ever drive again if I thought someone had
died because I had failed to do everything in my power to prevent the accident.

-r
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Mr. FINDLEY. Mr. X says that the Bureau of Motor Carrier Safety
has the power to regulate many of these abuses now but he asks do they
have the backbone? I am yet hopeful that I can persuade Mr. X to
personally come to Washington to 

is 
his story before an appro-

priate congresional committee. It s indeed a great pity that in this
day some Americans are still afraid to tell the plain unvarnished
truth.
The cost of installing tachographs on buses is not at all prohibitive.

As I stated in answer to Senator Boggs' question the total cost to pur-
chase and install the devices would be well under $150 per vehicle.

Surely this is a small price to pay for an instrument which greatly
improves safety on the road and would be invaluable in establishing
more reasonable safety traffic laws and regulations.
Had a device like this been required equipment on the trucks which

Mr. X has been operating, it would have provided police officers with
a detailed record of the speed that vehicle had been traveling for the
past number of miles. There could have been no way to alter it with-
out the alteration being quite plain.
I am confident the subcommittee will consider the serious safety

implications of the bill before them. I hope that if you do act on this
bill, you will make an attempt to improve it so perhaps it can be re-
named the the "safer bus bill." Most important, I do hope that at an ap-
propriate time the subcommittee will consider the broader question
of safety on our Nation's highways.
It is a sad but true fact that each year more Americans are killed

on our Nation's highways than died at the height of the Vietnam war,
and although the Vietnam war and American casualties have been re-
duced, the slaughter on our highways still continue at a frightening
pace.
Senator BOGGS. Thank you very much, Congressman, for a very fine

and interesting presentation. I imagine that your legislation, if enacted,
would require the company to report every so often the record from
the tachograph to the ICC or some other public agency.
Mr. FINDLEY. I would think that would be a logical procedure. In

any event, there would be required to be on file a complete record of
the operation of each vehicle.

Senator BOGGS. At each company for inspection?
Mr. FINDLEY. That is right, so if there should be need for the in-

formation, it would be readily available.
Senator BOGGS. It is a very interesting approach. I am sensitive my-

self to the problems of the driver who wrote to you. It is unfortunate
that he has to have an experience like that. I would say, though, that
if that is the policy of his company, it won't be in business very long.
People won't do business with it, and the ICC, and the State, wherever
it is licensed, would catch up with the facts, and it would soon be out
of business.
Mr. FINDLEY. That, of course, is possible. In the meantime it could

cause a great anguish to a lot of innocent people.
Senator BOGGS. I would also doubt that it could get insurance; some

of these big insurance companies would shy off from it. They have
their own cars going around tailing these trucks, I understand.
Mr. FINDLEY. Yet I am sure you, like myself, have had the experience
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of being on the finest interstate highways driving at the speed limit,
and being passed by buses as well as big transport trucks, and as long
as there is no officer within sight, they get by with it.
If an accident occurs, there is no way to establish whether they were

exceeding the speed limit or not, whereas with this device, if an ac-
cident occurred, the bus or truck would have a record within the ve-
hicle which likely would survive the worst collision, and be subject
to inspection, and admission as evidence in court.

Senator BOGGS. You point out that the State of New York has re-
quired this for several years. Do they require it only on trucks that are
registered in New York, or on all trucks that travel on New York
highways?
Is it for buses and trucks?
Mr. FINDLEY. It is required on all buses and trucks that operate

within the State on State highways.
Senator BOGGS. Thank you very much. The committee appreciates

your appearance.
The next witness is Mr. de Lorenzi, managing director of govern-

ment and public relations, American Automobile Association.

STATEMENT OF JOHN DE LORENZI, MANAGING DIRECTOR, PUB-
LIC AND GOVERNMENT RELATIONS, AMERICAN AUTOMOBILE
ASSOCIATION, ACCOMPANIED BY CHARLES N. BRADY, DIRECTOR,
HIGHWAY DEPARTMENT, AND JAMES J. GUDINAS, TRANSPOR-
TATION ECONOMIST

Mr. DE LORENZI. Thank you, Senator. I have with me Charles N.
Brady, director, highway department, and Mr. James Gudinas, trans-
portation economist for us.
Senator BOGGS. Very good. We are pleased to have you, gentlemen,

and appreciate your taking the time to be here.
Now, you just proceed as you wish, sir.
Mr. DE LORENZI. Thank you, Senator. My name is John de Lorenzi

and I appear before you today to register the American Automobile
Association's opposition to H.R. 4354, a bill which would permit an in-
crease in the width of motor buses operating on the interstate system
from the present 96 inches to 102 inches, exclusive of safety devices.
The American Automobile Association has long opposed Federal

legislation that would permit wider, longer and heavier vehicles. The
legislation before you today is the same proposal for increasing ve-
hicle widths as was contained in S. 2658, a bill considered and recom-
mended by this committee in 1968.
Public outcry and editorial indignation killed that bill as well as

H.R. 11870 and H.R. 11619 in 1969. The AAA opposed enactment of
these provisions in the past and we oppose the enactment now for the
same reasons.
When we appeared before this subcommittee in 1968, we expressed

the very real fear of the motorist in passing the trucks and buses that
are now on the highways. Consistently, in a biennial survey of AAA
members, buses and trucks have loomed large as a concern of the
motorist. It was reaffirmed in our latest survey which was published in

4
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October of this year. And Congressman Schwengel also added some
data to that.
In our earlier testimony we raised the question of whether increas-

ing the size and bulk of large vehicles, and hence the wind resistance
and suction effect, would increase the hazard for passenger car drivers.
Our earlier observations about the blast effect of large vehicles are

borne out by a recent study prepared for the Department of Trans-
portation by Systems Technology, Inc., of Hawthorne, Calif. This
study investigated the effect on automobiles of truck blast and was con-
ducted using actual on-the-road and wind tunnel tests.
We believe the results also are applicable to buses. A summary of the

study appeared on page E12831 of the Congressional Record of De-
cember 2, 1971. Senator Bayh referred to this study earlier.
The researchers found that auto drivers encountered a substantial

blast effect when attempting to pass a large truck. Under a no-wind
condition, a standard-size station wagon traveling at 70 miles per hour,
while overtaking and passing a truck traveling at 65 miles per hour,
was blown away from the truck to within 6 inches of the lane edge.
This occurred on a roadway having 12-foot traffic lanes with a

truck combination 96 inches wide. With a 20 mile-per-hour crosswind,
the station wagon traveling at 60 miles per hour was sucked to within
18 inches of the truck traveling at 55 miles per hour.
In cases where the semitrailer was of the van underbody type,

such as a moving van, and a 20 mile-per-hour crosswind existed, the
suction was computed to be sufficient to result in zero clearance between
the vehicles with a high possibility of collision. It is apparent to us
that a truck with a low van underbody is similar in configuration to a
bus.
This study raises a whole new set of questions about the traffic

mix of cars, trucks, and buses on our highways even if no width in-
creases are permitted. About 88 percent of our primary system of
highways is composed of two-lane roads and about 60 percent of the
rural primary highways have traffic lanes less than 12 feet wide.
These are the roads that often would have to be used by the

proposed monster buses to get on and off the Interstate System. Cer-
tainly, these and other implications in the study indicate that existing
96-inch-wide trucks and buses are incompatible with other vehicles on
the highways.
Rather than considering increasing sizes, we ought to be examining

what steps might be required to improve the present situation, even
if that means reducing the size of existing trucks and buses. To take
any steps which would lead to even wider vehicles at this time would
be most imprudent.
It is our understanding that both the Federal Highway Adminis-

tration and the National Highway Traffic Safety Administration are
sponsoring research programs on the possible effects of increasing
bus widths to 102 inches. Included in the research are studies on aero-
dynamic disturbances, characteristics and effects; lateral placement,
lateral stability, off-tracking, and accident data analysis. Significantly,
this research will not be completed and available until late 1972.
I believe Congressman Schwengel said it looked like 1973 at this

point.
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AAA suggests that it would be wiser to legislate after the study
results are known rather than to proceed as is called for in this bill.
This precedent setting legislation would increase the widths of buses
if it were not vetoed by the Secretary of Transportation.
He is given this unusual power in the eventuality that the still to be

made studies show 102-inch buses would constitute a highway safety
hazard. We find it hard to accept the principle of legislate first and
study later.
We feel that the Congress should retain its prerogatives and re-

sponsibilities by requiring the studies to be completed, evaluated, and
reported to it before considering such important legislation. The
Secretary of Transportation should not be granted veto power over
the legislation. If it is a bad bill, it shouldn't be passed.
Bus industry representatives claim that the major reasons for re-

questing this increased width are to provide greater comfort and
safety for their passengers.
We might observe that one of the new bus configurations proposed

by industry representatives, while having the same seating capacity
as present buses, provides a 30 percent larger cargo capacity. This is
highly significant.
The Texas Transportation Institute of Texas A. & M. University

reported in 1971 in its publication, "The Role of the Texas Mass Trans-
portation Commission," that revenues from express shipments for
Greyhound Bus Lines have increased 75 percent over the last 5 years
while passenger revenue increased only 13 percent during the same
period.
Express shipments now total some 13 percent of Greyhound's trans-

portation revenues whereas 5 years ago they totaled only 10 percent.
That approval of a wider bus is important to the continued growth
of this sector of the company's business is best illustrated by the state-
ment in the 1970 annual report of the Greyhound Corp.
Our 102-inch-wide Supercruiser bus, with increased package-carrying capacity,

began operation in additional areas of the nation under State authority. It is now
running in New York and California, the nation's two most populated states, and
in Canada. Authority to operate this safety-engineered vehicle on Federal inter-
state highways is being awaited.

The company itself chose to emphasize its package-carrying capacity
rather than the passenger comfort factor.
During the floor debate in the House on H.R. 4354, the issue was

switched from interstate operations, which is what the bill is really
about, to a debate on intracity or transit buses.
Repeatedly, proponents of the legislation referred to environmental

improvements that the wider bus would bring. So, the issue evolved
to where a vote for the wide bus was portrayed as a vote to cut pollu-
tion, congestion, and automobile use. We hope this issue will not become
muddled here. We are talking about bus operations on the Interstate
System, not in the city.
The size of buses in the city is a separate issue. Since the majority of

large cities already allow 102-inch buses under the grandfather clause
of the 1956 Highway Act, enactment of this legislation would affect
relatively few additional cities.
However, let us examine this particular issue for a moment. The

argument that wider aisles, or even wider seats, on transit buses will

a



lure people out of their autos is highly suspect. Studies of the declining
passenger use of bus systems in many of the cities that allow 102-inch
buses do not support these claims.
We feel that convenience, speed, and pricing are the primary consid-

erations that would cause a commuter to choose bus transit over the
private auto.
A wider aisle also is being touted as an added benefit for commuters.

It seems to us that the prospect of standing in a wider aisle, besides
being the most unsafe place to ride in a bus, will attract few people.
For these reasons, we feel that this bill will have little or no effect in

reducing urban traffic congestion. In fact, experiments are underway
to demonstrate that some transit buses should be made smaller instead
of larger to provide maximum maneuverability and greater speed in
taking people where they want to go.

It was brought out in the debate on the House floor that some pro-
ponents considered the 102-inch bus presently in use in some cities to
be safe with no problems attributable to that width. We disagree.
For example, we have been informed that the Mass Transit Admin-

istration of Baltimore, Md., is no longer ordering 102-inch buses be-
cause of problems with these larger buses on crowded city streets.
An examination of the accident involvement rates for 102- and

96-inch buses in Baltimore shows the 102-inch buses being involved
in 25 percent more accidents on a vehicle mileage basis.
The National Transportation Safety Board has recommended against

any increase in vehicle sizes or weights. So has the National Society
of Professional Engineers and the General Federation of Women's
Clubs.
Just last month, the National Committee on Uniform Traffic Laws

and Ordinances refused to accept a proposal by one of its subcom-
mittees that the Uniform Vehicle Code be so modified as to permit
102-inch vehicles on highways where traffic lanes were 12 feet wide.
The AAA believes that this growing opposition to this legislation

is an accurate reflection of the concern of many people, and organiza-
tions over the safety hazards posed by larger and wider vehicles on
our highways.
Thank you, Mr. Chairman.
Senator BOGGS. Thank you for a very fine presentation. I have some

questions that I would like to ask. Is there any scientific verification
or evidence that the blast effect from trucks would also be caused by
buses?
Mr. DE LORENZI. I believe this was the point that Mr. Schwengel

made—that these studies have been ordered and as we have said before,
we feel that the evidence should be in before this bill is legislated. 
Forexample in a letter which I have from the Department of Trans-
portation, they say, very definitely, that the research programs in-
clude the study of blast effects as well as other safety aspects too.
We do not have the data at this time.
Senator BOGGS. I am wondering about the relevancy of your com-

ments where you discuss the present mix of trucks, buses, and cars on
highways. Are you saying that buses and trucks of 96-inch width
should be banned from present highways?
Mr. DE LORENZI. We are not necessarily recommending that now
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but the point was made by Senator Bayh earlier that on the truck
studies the increase in size did not make that much difference in
safety.
But another way of putting it is that we have a very bad situation

right now and larger vehicles will make it just that much worse. But
we are not necessarily recommending a complete banning of large
vehicles.
For example, on the New Jersey Turnpike, we participated in the

investigation with the National Transportation Safety Board on that
unfortunate multiple truck and auto crash on Thanksgiving 2 years
ago.
One of the recommendations we made, and one made by the National

Transportation Safety Board, was that the mix on that road be
changed by having lane restrictions on large vehicles where there were
three lanes or more because studies made on the northern part of the
turnpike where restrictions were in effect show that this did reduce
the number of accidents and they have now extended this further down
the turnpike.
Senator BOGGS. I asked that question because you said in your state-

ment that 96-inch-wide trucks and buses are incompatible with other
vehicles on the highways.
Mr. DE LORENZ'. That seemed to be the implication.
Senator BOGGS. Have you sponsored technical studies of your own

on the comparative hazards of 102-inch vehicles as opposed to 96-inch
vehicles other than surveys of driver subjective attitudes?
Mr. DE LORENZI. No; we feel this would be much less biased if it

came from the Government.
Senator BOGGS. Thank you. Now, you express doubt that more com-

fortable and wider seats on buses would attract additional commuter
traffic in urban areas. However, testimony yesterday stressed a need
for more comfortable seating for passengers on longer bus routes.
Do you doubt that better seating might be a factor that would attract

additional passengers on longer trips, say from Washington to New
York or to St. Louis?
Mr. DE LORENZ'. I think the factors we stated earlier as to the reason

people take the buses are valid. Perhaps Mr. Brady can comment.
Mr. BRADY. I think one of the things that was brought out yesterday

was the load factor on these buses is 40 percent which means that the
present seats are not even 50 percent occupied.
So, in effect, the person has, in many instances, the full width of two

seats and certainly adding 1 inch to his particular seat isn't going to
make that much difference.
Senator BOGGS. Thank you. You suggest that the 102-inch bus is dan-

gerous in city traffic. If this is so, why do so many urban transit com-
panies now operate the 102-inch buses?
Mr. DE LORENZ'. There are several reasons, one being the grandfather

clause, but there have been no major studies made of this danger. We
merely cited the record in Baltimore as an example and think there
should be further studies.

Senator BOGGS. I know that AAA tries to represent the views of auto-
mobile users. But is it not in the best interest of drivers to reduce traffic
congestion by making bus travel more convenient, comfortable, and
popular?
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Mr. DE LORENZ'. Senator, the thrust of our argument was that we
did not think this argument applies to this particular bill because that
is city transit as opposed to interstate highway transit which the bill
relates to and it would have no effect on the city transit.
Senator Boos. Do you support the use of highway trust funds for

fringe parking areas?
Mr. BRADY. NO, sir ; we do not support the trust fund for fringe

parking.
Senator BOGGS. Do you support the use of trust funds for construc-

tion of bus lanes?•
Mr. BRADY. No, we do not, when they are for exclusive bus use.
Senator BOGGS. If AAA supports bus travel, not only for those who

may not own cars or who may not want to drive long distances, but
also to reduce highway congestion, would it not be logical to support
construction of better facilities for buses including parking facilities?
Mr. DE LORENZ'. Senator, I would like to make several comments on

this. First, of all, I have a feeling whoever posed the question is really
talking more about city or commuter type of traffic. In this bill we
are talking about the interstate business and I don't think highway
congestion is a major factor here.
The policy we have on the highway trust fund is not a policy lightly

arrived at. All policies the AAA has and supports must be reviewed
every year. They must be approved by the delegates to the annual
meeting and the delegates must change them or reaffirm them. They
do not go on year to year unchallenged.
Many of the things you have talked about have been considered

but still AAA maintains this particular trust fund policy position. It
was last reaffirmed at our annual meeting in New York city this past
September.
Senator BOGGS. I assume AAA is opposed to wider and heavier

trucks, as well as buses?
Mr. DE LORENZ'. Senator, it is like Gertrude Stein said, "A rose is a

rose is a rose." Whether a truck or bus, 102 inches is 102 inches is
102 inches.

Senator BOGGS. Do you have any figures on whether the width of
the average automobile has increased or decreased snce 1956?
Mr. DE LORENZ'. I am not sure I can answer that. Jim, do you have

any information on that?
Mr. GITDINAS. No, I don't.
Senator BOGGS. I didn't know if there had been an increase or de-

• crease, because of the ificreased use of small cars.
Mr. BRADY. We are getting more small cars on the roads now.
Senator BOGGS. There are a lot of minicars on the road.
Mr. DE LORENZI. Yes.
Senator BOGGS. Is there a significant difference in the disturbance

when you pass a fast moving bus or truck in a normal size car, com-
pared with a minicar? Does the minicar feel a much greater effect?
Mr. BRADY. This is something that would be speculation. The studies

that are being done on the wide bus will bring this out although I
think it is significant that in this study a popular-size station wagon
was used. It would be my estimate that the handling of that vehicle
would not be as adversely affected as if the vehicle were smaller such
as a Volkswagen or a Volkswagen van type.
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Mr. DE LORENZI. Correct me if I am wrong, but we understand
from the Department of Transportation that a Volkswagen will be
included among the models they are using in the bus tests, is that not
correct, Chuck?
Mr. BRADY. That is correct.
Senator BOGGS. Mr. Chairman, we have heard some very interest-

ing and helpful testimony. I have asked some questions and received
good answers. I don't have any further questions. I thank you,
gentlemen.

Senator BAYH (presiding). Thank you, Senator Boggs and I
apologize to our distinguished witnesses for being temporarily absent
because I had to testify before the Interior subcommittee on one of
my bills.
I understand that Senator Boggs has already dealt with the ques-

tion on testing. I am anxious for the subcommittee to be able to nail
this down and to separate fact from fiction. Anybody who has walked
along a highway, had a flat tire or driven along the highway knows
there is a tremendous blast effect from large vehicles passing.
Can you comment further on anything that has been done or is

being done on this key question, namely, how much does the blast
increase by adding 6 inches to the width of the vehicle?
Mr. DE LORENZI. We had discussed that, Senator, and the answer

was, of course, they are doing studies. I also made the observation
that while the truck studies showed the increased blast from 96 inches
to 102 inches may not be too bad, the blast itself was tremendous.
Another way of saying it is that we have a bad situation now and
this will make it worse.
Mr. BRADY. I would like to supplement that a little bit. In ques-

tioning Mr. Schwengel, you addressed yourself to the material which
appears in the Congressional Record and noted the statement here
which is in center spread of this page E 12832 pointing out the effect
of nominal truck widths increase is insignificant.
I believe you used those words directly from that statement. Drop-

ping down another paragraph the study investigators say:
With 10 or 12 foot lane widths these results imply that approximately 6 inch

Increase in center line separation (lane widths) is needed to offset the dis-
turbance increment due to overall truck width increase from 96 inches to 102
Inches.

Now, this deals with this truck study and as I understood this
summary, the major part of the blast is what they identify as a bow
wave. This comes from the front of the tractor. How similar the
front of the truck tractor is to the front of, a bus, may give us some
clue as to what the relationship and impact of this blast might be.
We will find out that when the bus blast studies are completed late

in 1972.
Senator BAYH. We will want to study those tests and all other evi-

dence in greater detail. It doesn't seem to me to be revolutionary to
suggest that if the width of a vehicle is increased 6 inches, approxi-
mately a 6-inch increase should be added to centerline separation.
That is obviously the size of the enlarged vehicle.
We need to find out how much this increased width would compound

the blast effect, if any. Also, there seems to be conflicting evidence as

a
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to whether the space between the cab and the trailer of a truck would
have a different impact than would a solid vehicle, such as a bus. Do
you have any evidence which is different than what has been offered
so far?
Mr. DE LORENZI. That is the reason we are awaiting the results of

these studies.
Senator BAYH. Also, we need to know whether the length of the

vehicle would compound the blast effect. Is the effect for a 40-foot
vehicle the same with the 102-inch width as it would be for one 55
feet long?

• We need to get answers to some of these questions. Has the AAA,
which is recognized as the most vocal and continuous public lobby
for citizens who use the highways, given sufficient thought to this
problem? Have you made any substantial effort to inquire into the
use of the wider buses now permissible in several States under the
grandfather clause, and especially their use on highways that don't
conform to standards of the Interstate System?
Mr. BRADY. We have not taken action on the grandfather clause

within the cities. Once again the city problem is different from the
interstate problem because city buses operate at roughly 20 or 25
miles an hour. You do not have this blast effect.
Senator BAYH. Of course, I am sure you know we are not talking

about just the city problem. There are several States that permit wider
buses to operate on Federal-aid highways, rural highways that are
not interstate.
I am referring now not to the Interstate System, but to A—B—C or

primary and secondary rural roads.
Mr. BRADY. Some of our affiliated clubs have appeared before State

legislatures and have opposed increases in widths of buses or trucks.
Senator BAYH. But apparently not in favor of decreases in size. We

have to move from where we are to where we are going, not conjure
up some hypothetical impossibility. The tough fact to reconcile is
that some States are now permitting these wider buses on a number
of Federal-aid highways that are not nearly as capable of accommo-
dating them as the Interstate System.
Mr. BRADY. One thing that creates a problem, Senator, is the fact

1 that section 127 deals only with the Interstate System. It does not
deal with Federal aid to highways as such. Only the Interstate System
is covered in that section.
In 1969 the Department of Transportation among its recommenda-

tions suggested that whatever vehicle sizes and weight limits were• established, be established for all Federal-aid highways and that the
grandfather clauses be removed and that the sizes and weights apply
to all States. It seems to me this is a very practical approach to this
problem because the highway engineers have to know the size of
vehicles for which they are building the traffic lanes.
If you have a situation whereby the traffic lanes are built to 12

feet and the industry comes in and wants wider, longer, heavier,
bigger trucks, you quickly render obsolete your tremendous capital
investment in highways if this is granted.
So just like an architect building a building, the highway engineer

must know the parameters of the problems, the types of vehicles which
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are going to be handled on that highway, generally the traffic counts,
how frequently these large vehicles are going to be in the traffic
stream, and so forth. If we keep changing the ground rules, we neverwill catch up in improving our highway plans.
Senator BAYIL Thank you very much, gentleman. We appreciate

your testifying. I am sorry not to have been able to hear all of the
testimony but I will read it with great interest.
Mr. DE LORENZI. Thank you, Mr. Chairman.
Senator BAYH. The next witness is Mr.. Paul Van Roekel president,

National Association of County Engineers and county engineer of
Oakland County, Mich., accompanied by Mr. Warren G. Davison,
county engineer for Cerro Gordo County, Iowa.

STATEMENT OF PAUL VAN ROEKEL, COUNTY HIGHWAY ENGINEER,
OAKLAND COUNTY, MICH., ACCOMPANIED BY W. G. DAVISON,
COUNTY ENGINEER, CERRO GORDO COUNTY, IOWA

Mr. VAN ROEBEL. Thank you, Mr. Chairman; I am Paul Van Roe-
kel, county highway engineer for Oakland County at Pontiac, Mich.
I have with me Mr. W. G. Davison, county engineer for Cerro Gordo
County at Mason City, Iowa, who will make a brief statement after
I complete mine.
We appreciate this opportunity to appear on behalf of the National

Association of County Engineers of which I am president. We are
opposed to H.R. 4354, not so much for what it would permit at this
time, but mainly because we fear an ever increasing avalanche of
wider vehicles of all types on this Nation's entire 3.7-million-mile
road system.

One-half of this road system is under county jurisdiction and, as
a result, any change made on any other major part of the system
may have a very detrimental effect to county roads.
We are convinced that if buses are allowed to expand to 102 inches

on the Interstate System that other vehicles such as trucks and trailers
will also soon be allowed similar widths. If this happens, nearly two
out of three vehicles will suddenly be an extra 6 inches wider.

Needless to say, all such vehicles would have to travel on roads
other than the interstate system and in the case of trucks they would
be scattered on the entire county and local road system which is
least able to safely accommodate them.
We recognize and sympathize with the need of cities and urban areas

to reduce traffic congestion by some means. Perhaps better, more coni-
fortable buses can help in that problem, and such vehicles are cur-
rently in use in most major cities. We therefore suggest that 102-inch
buses be permitted on the urban sections of the interstate system only.
In these locales, speeds are normally reduced and number of lanes

increased, thus somewhat reducing safety problems.
We are cognizant of the fact that this bill is highly restrictive at

this time, in that it relates only to the interstate system, 12-foot lanes,
is permissive to the States and contains a provision for safety study
and regulation by the Secretary of Transportation.
It in fact, gives the Secretary veto power if he finds the 102-inch

width to be more unsafe than the 96-inch width. It leaves the entire

4
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issue to the Secretary, he can fail to act and thus let it become law, in
spite of possible safety consequences.
On the other hand, he could pursue studies which might indicate

that the 96-inch vehicle is a substantial hazard but that the 102-inch
vehicle is an equal hazard, in which event the proposed law will still
become effective.
Is it not more proper to order and review studies prior to formulat-

ing the law if there is a question? In the interest of time, I will not
elaborate on the various problems which wide vehicles can cause on
noninterstate roads, but we respectfully request that you consider this

• side of the issue.
Mr. Chairman, with your permission, I would like Mr. Davison to

(rive the remainder of our statement.

4

•

STATEMENT OF W. G. DAVISON, COUNTY ENGINEER, CERRO GORDO
COUNTY, IOWA

Mr. DAVISON. Mr. Chairman, members of the committee and guests.
It is with great pleasure that I accompany Mr. Van Roekel on this
mission for our National Association of County Engineers.
At the time of House hearings on H.R. 4354, little was available

other than opinion and conjecture on the factor of aerodynamic dis-
turbances on motor vehicles. In October of 1971 an executive sum-
mary report prepared for DOT on this subject was released.
This report by System Technology, Inc., and titled "An Experi-

mental and Analytical Investigation of the Effect of Truck-Induced
Aerodynamic Disturbances on Passenger Car Control and Perform-
ance" reveals that a change from 96- to 102-inches width on trucks
would increase effects by around 5 percent.
(The report referred to was submitted as appendix IV to Con-

gressman Schwengel's statement and may be found on p. 127.)
In the case of a 96-inch van type body their figures indicate impact

between car and truck at a car speed of 60 m.p.h. and truck speed of
50 m.p.h. with a 20 m.p.h. cross wind. We don't have 3 inches of clear-
ance to play with. The profile of a bus resembles that of the test vehicle
and I would have to assume the result to be the same.
I do not present to be an expert in this field, but am alarmed by

what I see in this report. I urge that you avail yourselves of expert
testimony on the subject prior to enactment of the subject bill.

Substantial savings of time required between metropolitan areas has
been realized by the commercial bus lines on the interstate system.
Perhaps this inducement to patrons is adequate. Certainly travel time
is a factor in use of commercial transportation.
It has been noted that House testimony of the FHWA, NSPE and

the National Transportation Safety Board were in opposition. These
are all highly impressive and authoritative and should merit our
attention.
On November 30, 1971, at a seven State meeting—Minnesota, Iowa,

Missouri, Kansas, Nebraska, South Dakota, and North Dakota—of
county and State highway engineers, I polled those present for their
opinion of increased dimensions of motor buses. They were opposed
to the man, to such a bill.
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In summary, we are opposed to H.R. 4354 for the following reasons:
1. We are fearful that the 102-inch width will become the standard for
commercial vehicles of all types and that as such, use of roads far
below the standards of the interstate system will be essential regard-
less of safety.

2. We believe that the urban mass transit problem can be materially
aided by restricting use of wider vehicles to urban segments of the
interstate.

3. We believe there is reasonable doubt of the safety of widespread
use of the 102-inch wide vehicle and favor study before legislation.
4. We believe that the public is opposed to continual highway con-

struction with the rotation of upgrading, antiquation and updating
to permit use of larger vehicles.

5. It is a virtual certainty that if the allowance is made for motor
buses that schools will avail themselves for the use of such buses for
their routes. Such buses would be extremely hazardous if use were
expanded to the secondary roads of the Nation.

6. Safety devices to reduce the blind area behind the vehicles should
be developed prior to enactment.
7. The wider vehicle substantially reduces visibility of training

vehicles, particularly if the height is increased.
We now have most of an interstate highway system completed. It

has proven to be less accident-prone than any other system because it
has been expected to carry the same vehicle as roads of lesser design.
This fact alone should provide something to us.
Our older highways were built for something less than the vehicles

currently using them; the interstate system has caught up to the
vehicle. Shall we prepare now for a super-super system to facilitate
even greater vehicles? Where do we stop this endless cycle?
Mr. Van Roekel and I will be glad to try and answer any questions

you may have. Thank you.
Senator BAYH. Why is it that you are not as concerned about the

use of the wider bus in urban areas as you are in the rural areas of the
interstate system?
Mr. DAVISON. As we stated, Senators, the speeds of the vehicles

are normally reduced in urban sectors. Urban speed limits in most
cases are reduced by 15 to 20 miles per hour on all vehicles in urban
areas in the States and this of course does reduce effects of wind and
also gives better driver control.
.In addition, we usually have a four-lane rural interstate system

widening to a six- or eight-lane urban section within the urban limits.
These things give us more opportunity for safety.
Senator BAYH. But there is also more intense use, much greater inten-

sity, in the urban area as far as other competing vehicles, is there not?
Mr. DAVISON. That is true.
Mr. VAN ROEKEL. I would like to add that it might be like the New

Jersey Turnpike where you have three- or four-lanes in one direction
and the trucks and buses tend to travel in the right-hand lane, and you
have more opportunity for cars and trucks, and buses to separate
themselves than you do on just a two-lane rural interstate type road.
Senator BAYH. Let me ask either or both of you gentlemen this

question. As far as county highway engineers are concerned, what is



249

the practice now in and around those cities that presently permit the,
use of 102-inch-wide buses? Do county officials, county ordinances, or
State law prohibit the use of these buses for charter service out on
the county roads involved?
Mr. VAN ROEKEL. I believe in some of the States the permissive law

for the 102-inch width is strictly within an urban area, a defined area,
and this has been true for a long period of time and we would have
to assume that they have designed and built for this situation over a
long period of time. There are relatively few States where that width
is authorized statewide.

4 Senator BAYH. There are several States that apparently permit the
use of these buses in intercity traffic on State highways. Laws have
been passed by the ,State legislatures that permit their use, but the
Federal law prohibits their use on the interstate system in most States.
I wondered whether these wider buses, which apparently can go

from one city to another on primary roads, can also get out on the
county roads?
Mr. VAN ROEKEL. We are aware there are a very few States that

allow 102-inch buses statewide but a number of the States that do have
102-inch buses restrict those to urban areas only and they do not get
out on what we might call the secondary or county road system.

Senator BAYH. Could you give me the benefit of your engineering
expertise? I think, Mr. Davison, you mentioned there could be a 5-
percent increase in the impact or gravity of the blast effect. In ex-
amining that record as a layman, it would not seem to make that
much difference.
Mr. I)AvisoN-. In basic dimension, I think they show in their table,

Senator, varying amounts of deviation or effect. With the 102-inch
vehicle. I believe they increase the effect for the same condition as
would exist for 96-inch vehicles, which involves one-tenth of a foot more
deviation.
Using the normal figure from their table of 21/2 feet, that is how

I came up with this 5-percent figure. In some cases it would show
more where they show seven-tenth deviation for 96.
Senator BAYH. Is that a 5-percent greater danger to the car? In

the 5 percent do you also consider the fact that interstate roads are
usually wider?
Mr. DAVISON. With the roads we have today, 12-foot lane high-

way on the interstate, you are increasing the hazard, you are, draw-
ing these vehicles closer to the other vehicle or pushing them further
away toward the edge of the pavement by about 5 percent more than

IP-- you would with the 96-inch vehicle.
Senator BAYH. What is your judgment relative to the compound-

ing effect, if any, that the configuration of a truck trailer test ve-
hicle might have vis-a-vis a bus when computing the blast effect,
because of the gap between the tractor and the trailer? Is that dif-
ference significant or not in engineering terms?
Mr. DAVISON. Of course, the study that you have had previously

I believe says that there is no significant effect on passenger vehicles
by the gap between the trailer and the cab because it is too high to
effect the vehicle.
In other words, the effect caused by the gap is above the passen-

71-954-72-47
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ger vehicle. So I think I would have to take what the study has
come up with. They are the experts. They have run the tests and they
have the results.
Senator BAYH. What significance should be placed on the length

of the vehicle in determining the blast effect? I seem to remember
from my study about 200 years ago, during a year of freshman en-
gineering at Purdue, that total size could be important. Of course
that is minuscule compared to the kind of engineering experience
you gentlemen have had.
Does the 55-foot length increase the blast in comparison to a 40-

foot-length bus or doesn't it? I don't know.
Mr. DAVISON. The study indicates that the main effect on the blast

is the bow blast, which is the front of the vehicle. I think your pos-
sibility of collision of course, would be more in the longer vehicle
basically because of the fact that you have more exposure time along-
side that vehicle.

Senator BAYH. More time to hit it?
Mr. DAVISON. Right.
Senator BAYH. What about the height and blast effect? As far as a

passenger car is concerned, how does the height of a passing vehicle
compound the blast, or doesn't it?
Mr. DAVISON. I think that the surplus area of the vehicle, of the

passenger vehicle and its relative weight would have quite an effect.
I don't know, but I have observed, and this is not from technical
experience but from plain observation, that a driver, in following a
Volkswagen or a lightweight vehicle, passing a semi or a bus, there
you see a quick movement of that vehicle considerably out of its nor-
mal lane of traverse, and yet when you drive through the same blast
you don't get nearly the same effect.
The feel, if your vehicle is a heavier vehicle, is considerably dif-

ferent. So I would certainly feel that the relative area of the vehicle,
the surplus area to be affected by the air currents as opposed to its
relative weight would be quite influential in its action.
Senator BAYH. Gentlemen, thank you very much. I think the sub-

committee will have to pursue this question further with those who
have been conducting these studies. Hopefully, when the Government
witnesses testify, they can provide some first-hand information. We
appreciate your taking the time to let us know what your objections
are and what you personally believe about this subject.
Mr. VAN ROEKEL. Thank you, Mr. Chairman.
Senator BAYH. The next witness is Dr. John O'Mara, professor of

civil engineering, University of Iowa.
Dr. O'Mara, we appreciate your joining us here today.

STATEMENT OF JOHN J. O'MARA, ASSOCIATE PROFESSOR,
UNIVERSITY OF IOWA

Mr. O'MARA. Thank you, sir. First if I might, I should like to extend
a word of personal greeting to the chairman.
I am a native of Terre Haute. I played on football teams against

teams coached by your father. I think I can say for Hoosiers every-
where that we are all proud of the excellent service the chairman is
performing in the Senate of the United States.
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Senator BAYII. Thank you very much. I appreciate those comments
plus the fact that you are willing to join us and give us your expertise
on the question before us.
Mr. O'MARA. Thank you.
I have submitted a written statement and I respectfully ask that

it be made a part of the record.
Senator BAYH. Without objection that will be the order.
(The statement referred to follows:)

STATEMENT OF JOHN J. O'MARA, ASSOCIATE PROFESSOR, UNIVERSITY OF IOWA

a Mr. Chairman and members of the committee, any proposal to change any
facet of public policy concerning highway transportation must be evaluated in
the context of the grievous highway accident situation which results in thousands
of persons killed and millions injured each year in the United States. The prob-
lem has been given more attention in recent years, but so far, countermeasures
have not materially reduced the toll.
It is quite apparent that if the acceleration of the highway slaughter is to be

stopped, firm resolution and action is required. One fundamental act would be
to firmly resolve that no change in highway transportation policy should be
adopted by any legislative body or other governmental agency unless that change
holds definite promise of improvement in the accident situation.

0%.

SCOPE OF THE TRAFFIC ACCIDENT PROBLEM

From 1936 through 1961 the annual death toll of traffic accidents remained at
about 38,000 per year with fewer during World War II. In 1962 the toll jumped
above 40,000 for the first time in history, and it continued to rise until 1969
when an estimated 56,000 persons were killed. The total for 1970 is estimated
at 54,800. See Table 1. Approximately 2,000,000 persons are injured each year
and economic losses exceed $12 billion annually.
Even before 1962 it could be said that:

1. Motor-vehicle accidents are the third leading cause of death in the
United States.
2. More American lives have been lost in motor-vehicle accidents than in

all the wars in which the United States has engaged.
3. More children die as a result of motor-vehicle accidents than from any

other cause.
4. Half of the victims are in the prime of life, between 15 and 45 years

of age.
5. From the social and economic viewpoint, motor-vehicle accidents can

be considered the most serious cause of death and injury in the United States.

VEHICLE DIMENSIONS AND WEIGHT

The physical characteristics of vehicle govern the design of many highway
features including the steepness of grades, dimensions and strength of bridges,
sharpness of curves, the geometry of intersections and interchanges, and the
width and thickness of pavements. Consequently, it is necessary that the public
regulate the size and weight of vehicles in order that they not exceed the traffic
and structural capacities of existing highways and streets and their components.

Safety is the primary factor to be considered in establishing most limiting
criteria, and this is true of maximum dimensions and weights of vehicles. Public
authorities, however, in adopting controls for these characteristics often enact
measures which compromise safety and endanger the public. Such sections are
primarily due to the paucity of reliable information concerning traffic and
accidents.

LACK OF INFORMATION

The meager size of the accident data bank available is almost incredible.
Highway transportation in the United States is an economic activity which
exceeds $150 billion annually of which the various governments spend approxi-
mately $20 billion directly. The Federal government alone directly spends approx-
imately $5 billion each year. Yet comparatively little money or effort has been
spent to determine the essential facts of traffic accident occurrence.
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One important aspect of this situation is that almost all accident investigation

and reporting is directed toward the purpose of establishing that some person

was at fault. The type, size and condition of the vehicles most often are not

recorded at all.
It is, therefore, difficult if not impossible to relate with certainty the incidence

of traffic accidents to any single characteristic or pair of characteristics of ve-
hicles. The same can be said of characteristics of roads, drivers and pedestrians.
In most cases, however, general inferences can be drawn, e.g., the incidence of
traffic accidents is higher among teen-age drivers.

VEHICLE WIDTH

Increasing the width of vehicles presents additional hazards in many ways.
One is that they will be too wide for the width of existing lanes on existing
'highways.

As vehicle width has increased over the years, lane widths have needed to be
increased from 7 or 8 feet to 9 feet to 10 feet to 11 feet and now 12 and 13 feet.
A lane width of at least 12 feet is generally provided wherever there are mor'e
than a few trucks or buses. These lane widths are because of 8'-0" wide vehicles.
If vehicles become 8'-6" plus allowances, which implies actual widths of more
than 9'-0", pavements should be widened additionally. The situation is com-
pounded for wider, as well as longer, vehicles on curves.
There is a limit to lane width, and we may have already reached it. When

lanes are widened to 13 or 14 feet, some drivers try to forcefit 3 lanes of traffic
into 2 lanes of a highway or street.
There may also be a limit to vehicle width as long as the highway system

involves vehicles and pavements of the present sort. On a curving path both of
the front wheels of a highway vehicle cannot follow curves of the same radius.
Consequently, one front wheel must slip. This phenomena not only affects the
stability of vehicles negotiating turns and curves, it also adversely affects maneu-
verability. The wider the vehicle tread, the more pronounced is this effect.

OUTRIGGER MIRRORS AND OTHER PROTRUSIONS

Any lateral protrusions from the vehicle must be considered a part of the width
of the vehicle. The most common of lateral protrusions are the rear-view mirrors
mounted outside the body width of trucks and buses and of passenger cars and
small trucks pulling trailers or carrying camper bodies.

These mirrors undoubtedly add to the driver's ability to steer and maneuver
the vehicle, but they are sometimes lethal. A casual reading of press reports of
traffic accidents suggests that many serious and fatal injuries are being inflicted
by these projections upon persons standing or working in the shoulder areas ad-
jacent to pavements. (As an additional comment on the lack of accident data,
it might be noted that in the preparation of this report an attempt was made to
quantify this situation with accident facts. State and federal agencies were con-
tacted, but no such data was available.)

There is research and development work in progress which promises to produce
equipment which will provide the driver with a full-compass view from inside
the vehicle without the necessity of looking sidewise into protruding mirrors. In-
dications are that this equipment will entail only a minimal increase in the cost
of a large bus or truck. However, until protruding mirrors are eliminated in some
such manner, they and other projections must be included in vehicle width, and
their placement should be regulated to prevent striking pedestrians at least.

WIND BLAST FROM WIDE VEHICLES

Aerodynamic disturbances, or wind blast effects, created by wide vehicles are
very dangerous to passing vehicles. This has been established definitely in a
recent report prepared for the Federal Highway Administration, "An Experi-
mental and Analytical Investigation of the Effect of Truck-Induced Aerodynamic
Disturbances on Passenger Car Control and Performance". Preliminary investiga-
tion of length effects indicate that the results generally would be applicable to
all long vehicles including buses.
The results reported in this investigation indicate that, under conditions which

4
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are even less severe than many typical of Interstate traffic, a passenger car in

passing a tractor/semi-trailer truck can be moved sidewise more than two feet

away from the truck. Worse still, the car may be moved more than four feet

toward the truck. Vehicles such as small vans, cars towing trailers and camper

combinations are expected to prove more critical than passenger cars.
As long as such operating effects exist in highway traffic no widening of ve-

hicles or narrowing of pavements should be authorized.

VEHICLE LENGTH AND WIDTH

There are many safety aspects of the length and width of vehicles operating
on highways. One is the fact that the rear wheels of a highway vehicle on a
curve usually follow a path closer to the center of the curve than the path of the
front wheels. For example, a long vehicle making a right turn at a street inter-
section often must encroach upon the left lanes of both streets in order that the
rear wheels clear the curb on the inside of the turn.
The same phenomenon occurs on a highway curve to a lesser extent. The

longer the vehicle, the wider the vehicle and the sharper the curve, the more
the rear end of the vehicle will be displaced toward the adjacent lane.

NEED OF RESEARCH

The assessment of prospective structural damage to bridges and pavements
can be predicated upon a reasonable body of knowledge, but the same cannot
be said of many of the other aspects of vehicle size and weight. For example,
the geometry of the positions and paths of wheels and the overhang portions
of large vehicles on curves and turns is so complex that much design data is
based on measurements of small models.
One area of needed research is, then, that associated with the operations of

vehicles of various sizes and weights under actual field conditions. Testing should
be done with full size vehicles under all kinds of roadway, traffic and climatic
conditions. This research should include all important aspects of safety and
operation such as braking performance, splash and spray effects, and the involve-
ment of vehicles of different dimensions and weight in traffic accidents.

NEED OF TRANSPORTATION POLICY

It is more important still that research be done in the more fundamental
aspects of the total transportation problem. A common expression for the state of
transportation in this country is that it is "a mess". There is a lack of an effective
and coordinated effort to establish and pursue long-range goals and objectives.
For example, it is ironic that present public policy is increasing the highway

slaughter by encouraging more and more highway travel while at the same time
it is throwing away a railroad transportation system which is at least ten times
safer than highway transportation. The relative safety of rail travel is usually
expressed in terms of passenger miles, but the same advantage holds true for
freight: if some freight traffic could be shifted from the highway, safety would
benefit. The re-establishment and further improvement of safe and efficient
movement of people and goods by rail is imperative for the United States.
Air transportation is in a critical state and has been for some time, and other

media and situations present serious problems. The nature of the road system
to be encouraged and supported by the Federal government is the subject of
current deliberation.
A national transportation policy is needed, a policy such as that developed by

the study initiated by President Franklin D. Roosevelt, which was begun in
January, 1940 and completed in May, 1942. The report was published as "Trans-
portation and National Policy", a very comprehensive summary of the situation
at that time and a competent statement of worthy goals and objectives for the
future. With proper support a similar study could be performed now and
similarly could be completed in a relative short time.
For the present It would be well to hold in abeyance any critical policy

changes, especially those which are of a piece-meal nature. In highway trans-
portation no such change concerning trac regulations should be adopted unless
It shows promise of lessening the tragic toll of motor vehicle accidents.
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TABLE 1.—MOTOR VEHICLE DEATHS AND DEATH RATES

Year
Number of

deaths
Population

rates I

1961 38, 091 20.8
1962 40, 804 22.0
1963 43, 564 23. 1
1964 47,700 24.9
1965 49, 163 25.4
1966 53. 041 27. 1
1967 52.924 26.7
1968 54,862 27.6
1969 56, 000 27.9
1970 54, 800 27.7

I Deaths per 100,000 population.
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Mr. O'MARA. In order to avoid needless repetition, I should like to
enumerate areas covered in my statement and to discuss points of in-
terest to the committee.
The statement touches on the following areas of concern, primarily

with respect to safety: The gravity of the highway accident situation,
the need to regulate vehicle size and weight for safety's sake, the lack
of information concerning accidents, safety aspects of vehicle widths
and lane widths, outrigger mirrors and other protrusions, aerodynamic
disturbances created by wide vehicles, safety aspects of vehicle length
and width combined, need of research 'and the need of a national trans-
portation pOlicy.
Mr. Chairman, we have an unbroken record of being "wrong end to"

in matters of highway design controlled by vehicle size and weight.
Chancres have evolved by first making the vehicle larger or heavier
after which we attempt to modify the highway to accommodate the
larger vehicle.

It is time to right this backward procedure. First, we need a compre-
hensive national transportation policy. That policy should determine
the optimum size and weight of highway vehicles.
If the optimum vehicles require it, 'highways should be built or modi-

fied to carry those vehicles. Then When the highways are available, the
vehicles could be authorized.

4
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In the meantime, no such change should be adopted unless that
change holds definite promise of Improvement in the tragic traffic
accident situation.
Thank you.
Senator BAYII. I am anxious to read your statement in some de-

tail, Dr. O'Mara. You heard some questions that I asked the two
preceding gentlemen relative to engineering expertise and experiences
as far as aerodynamics and blasts.
In your judgment, is there a difference between the blast caused

by a 102-inch vehicle that is 40 feet long and one that is 50 or 55 feet
loncr? Is there a difference between one that is a continuous vehicle
such as a bus or one that has a separate tractor and trailer? What is
the aerodynamics of that situation?
Mr. O'MARA. Sir, may we separate the question?
Senator BAYII. Please, in as many parts as you want.
Mr. O'MARA. I think the study )ust referred to by the previous

speakers indicated that in the opinion of the research agency, there
was no additional intensity of the bow wave from the front of the ve-
hicle as to whether the vehicle was 96- or 102-inches wide, but the re-
port does say quite clearly that of course you need the 6 additional
inches.
In other words, there is that added factor. Your vehicle is 6 inches

wider, therefore, the wave is wider by that much.
On vehicle length, and the field testing involved a tractor-trailer,

but their report, and I believe it is supported by their wind tunnel
work, indicated that they saw no significance in length, that the meas-
ured effect was the bow wave and it would not make very much dif-
ference whether the vehicle was as long as the one they tested or some-
what shorter.
I would presume this would apply to a bus which might be 40 feet

long instead of 55 feet. I think probably just as a matter intuitive judg-
merit on the basis of fluid mechanics, and so on, I would think that
would be quite correct because the opposite could be true. The shorter
vehicle might make the intensity greater, particularly the negative
pressure and suction situatiton that draws one vehicle toward a bigger
vehicle.
I could see that it possibly could intensify if the vehicle were a

little shorter.
Senator BAYH. Could you give us a prescription that a layman read-

ing this record can understand to differentiate between the type of
pressures that would force a car away from an oncoming truck be-
+cause of the low wave and the type of force that would force a car
toward the truck?
When are these differing pressures existent and is there anything

that can be done about it?
Mr. O'MARA. If I remember the general sense of that research, the

executive summary of the report is all I have seen, the general sense
was that the two critical situations were, one when there was a cross-
wind blowing in the direction of the car towards the bus and then when
the crosswind was blowing the opposite way, coupled with the headon
bow effect.
Now. I don't think the combination that affects the crosswind which

would blow the car away from the truck is perhaps so difficult to under-

•
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stand, but the opposite one which, to my view is the worst condition, the
one that draws the vehicles together. The crosswind, of course, exerts a
pressure, a lateral pressure on the side of the passenger car vehicle. It
is blowing against the side of it.
Now, the wind blowing between the two vehicles can actually create

a suction effect or a negative pressure effect anytime, but it will be
most intense when there is pressure exerted on the opposite side because
then you not only have the negative pressure between the vehicles but
you also have a positive pressure tending to push the vehicles too-ether.
One way I can think of explaining about this, is to look a that

Corps of Engineer seal behind you and suggest that perhaps in hy-
draulic testimony here concerning hydraulic projects, perhaps someone
has referred to the Venturi Meter for measuring the quantity of water
flowing through a pipe. We can do this quite often by arranging a
Venturi Meter which simply is to take the pipe and reduce it in size
for a short section and then enlarge it again.

Contrary to popular belief, and what would be my intuitive under-
standing if I didn't know better, when you do this, the pressure in the
small section actually is reduced. The pressure is not increased by
forcing the water in there, it is reduced.
We measure the flow of water by simply putting a gage on the big

pipe and a gage on the neck and measuring the drop in pressure coupled
with the measurements of the pipe and we can compute the flow. The
reason this happens is that if you have a quantity of water, so many gal-
lons a minute going through the pipe, it also has to go through the
little pipe, and in order to do that the velocity has to increase. It
has to fro faster through the small pipe and if it goes faster the pressure
has to ".drop. So the same effect happens in between the two vehicles
when the wind blows between them. You can have the same effect
on the upper surface of an airplane wing when the wind blows over it;
you can get a negative pressure or a suction. This effect, again, would be
most intense. I think, with the crosswind against the small vehicle
in the case of highway vehicle situation under consideration.
I suppose I have managed to confound you completely.
Senator BAYH. Perhaps not completely.
Mr. O'MARA. Well, I am sorry, that is the best I can do.
Senator BAYH. We understand from reading the report that these

various currents, crosscurrents, and pressures, are only increased by a
6-inch wider vehicle to the extent that the same vehicle would need a
space of 6 more inches to move down the highway. Is that an accurate
assessment?
Mr. O'MARA. No; I don't think that is what I understand from the

report. Their report would indicate that the pressure situation would
be the same from the bow wave of the vehicle whether it is 96 inches
or 102 inches wide. But you are still left with the fact that you are
increasing the vehicle by 6 inches. Therefore, you need 6-inch wider
lanes.
You are still making the vehicle that much wider so you need that

much more width in the lane.
My paper certainly supports the need for extra lane width. We have

gone from early days of having 6 feet wide lanes, then 7 feet, 8 feet,
9 feet, and 10 feet as the vehicle sizes have increased, and we have been
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13 feet, because we did create 8 feet wide vehicles and we need this
width for 8 feet wide vehicles. That is why wide lanes were estab-
lished.
We have this problem of off-tracking of vehicles on curves and it is

not 2 feet thrown away on either side of the vehicle. We have to have
it, otherwise they will interfere with each other in travel.

Senator BAYH. Have you done any independent study at the Uni-
versity of Iowa, or do you know of anybody else that has done this
type of research, other than the report we have here?
Mr. O'MARA. No, sir, I don't. I think there would be some similarity

of the work that has been done at the University of Iowa. The Institute
of Hydraulic Research has worked on airflow in other circumstances
but not in this particular instance.
Senator BAYH. Thank you very much. We will read that report and

analysis in great detail and we appreciate your taking the time to be
with us.
Senator BAYH. Our next and last witnesses this morning is State Rep-

resentative Paul Corriveau of the State of Massachusetts.

STATEMENT OF PAUL CORRIVEAU, STATE REPRESENTATIVE,
STATE OF MASSACHUSETTS

Mr. CORRIVEAU. Mr. Chairman, I appreciate the opportunity to ad-
dress you today and, if I may transgress a bit, I would apologize first
for the inadequacy of the statement that I submitted. It was sort of a
mixup.
It appears I took one brief case and too few containing a more de-

tailed and sensible presentation.
Senator BAYH. Let me say that I have not had the chance to read

your statement that you have, but I hope you will feel free to revise it
and extend it in any way you want. (See p. 262 for Representative
Corriveau's statement).
Mr. CORRIVEAU. I appreciate that.
First off, may I describe the district that I represent in Massachu-

setts Legislature. It is a small community in the central part of Mas-
sachusetts but it is crosspatched with four major highways: The Mas-
sachusetts Turnpike, U.S. 20, newly completed or nearly completed
1-68, and a very busy main artery between western part of Massachu-
setts and Providence, R.I., which is Route 131.
So the people in Sturbridge are exposed to traffic, its hazards and

its problems much more than a great many people elsewhere.
Senator BAYH. Excuse me, I might say that my family and I had

the opportunity to spend Thanksgiving Day at Sturbridge in about 12
inches of snow. We can attest to the fact that the traffic, even with the
snow, is intense.
I suppose you can say with some justifiable pride it has remained

so because of the historic significance of that part of the State of
Massachusetts.
Mr. CORRIVEAU. Yes, I hope you enjoyed your meal as much as we

did. We were only able to leave our home until later.
Senator BAYH. No extra charge for that commercial.
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Mr. CORRIVEAII. I would mention one thing which has not beenmentioned. You mentioned snow. There are some States that do getsnow and since you were in Sturbridge on Thanksgiving, you know weget snow. A 12-foot lane in a snow storm ends up being a 10-foot laneif you are lucky and a 10-foot lane with a bus doesn't leave much roomfor error, much less room for other vehicles which necessarily have touse our highways.
I oppose any expansion of the size of vehicles allowed on these high-ways and I would like to not repeat so many of the things that weresaid this morning because I feel so deeply, as I have listened to people'splea, and I have been moved to the point that I am here.• We are out of session, which is a wonderful feeling, but I feel sostrongly about some of the things that should be said that I am hereand I appreciate the opportunity to be here.
When I read the headlines that announce a terrible tragedy some-where, I don't see it as an announcement in a paper. It is not a listof survivors or the deceased, it is very real to me. I have the experienceof having been an ambulance driver in that small community of Stur-bridge which has been the scene of some rather tragic accidents.The sounds and sights stay with you an awful long time. I have satand listened to people who plead, and it isn't easy, but with the memory,and with pictures of youngsters who have expired, especially young-sters, I think we are all moved by that, who have expired because ofan accident, unfortunate as it may seem.
I was especially moved by one such hearing in which a mother,just weeks after her son was killed by a schoolbus, that she has enoughconcern to appear before my committee and plead, "Please do some-thing to make schoolbuses safer in Massachusetts."
It was too late for their little Jim, but it wasn't too late for thou-sands of other little Jimmies that would be riding schoolbuses and itis that trend that I should hope to transmit to you, sir.There are an awful lot of little Sturbridges that have miles and milesof roads within their boundaries and there are people who live onthese roads who look out and see the monsters, the buses, trucks, thatare very necessary to our commerce, but they should not be totally ca-tered to at the expense of those people who necessarily use our highwaysand who live on them.
I have listened to the testimony, and I wish I had the eloquenceto match that that was presented, factual, articulate, but most of itlacked the necessary ingredient that I think we in Government, andin my small part in State government are somewhat removed from,and that is the human elements, the effect of our decisions on thosecitizens that we are so responsible for and have often removed frombecause of technicalities and compilation of statistics that we haveleft out the human element of so many of our decisions. I plead guiltyto it, too.
There are so many things that should be done before we make adecision. As mentioned earlier, a bad situation, even if it is a littlebit worse, 6 inches on the width of a bus, may create just a very smallincrease in a blast, so-called, the bow blast, but it is an increase.In my tenure in the Massachusetts legislature, we have authorizedthe use of double bottom trucks on the Massachusetts Turnpike. Double
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bottom trucks are two trailers with one tractor attached. I can tell
you, sir having traveled the Massachusetts Turnpike for 5 years at
least, 4 days a week, that it isn't a little bit of added blast, it is an
awful blast.
And whether our weather is such in the New England States espe-

cially, we get drizzle, rain, and that little bow blast 6 inches wider ends
up being a sheet of impenetrable mist that obliterates the highway for,
hopefully, just seconds until you either go by the bus or truck, but
if you are caught behind it, you can't see the highway for this blast,
really, which makes itself visible in wet weather.
But I have some very vivid memories that have brought me here.

Accidents involving trucks and automobiles. And I shouldn't want
to relate those to you, but they are important to the effect that they
have brought me here.
I hope that is evidence enough. I still hear screams. I still see sights

that I try to forget.
In their behalf, I ask that before we allow the expansion of vehicles

in size and weight, in making our highways less safe, I don't know
ihow you hack this up. This s going to take a greater amount of

braking surface to stop a vehicle that is made 6 inches wider. That is
an increase.
We have had pretty much the same bill submitted in Massachusetts

legislature. Fortunately, it didn't go anywhere and I hope this one
doesn't. I hope that we can answer to those who have gone, for whom
we can do nothing, by doing something for those that we still have
prerogatives of making our highways safer. To that end I have to
put in a plug for one of my bills that I submitted and we have a
similar bill here calling for the installation of tachographs. They are,
I believe one of the finest and cheapest pieces of equipment that you
could attach to every vehicle, primarily trucks, buses, and any vehicle.
I have to tell you about the jazz I have been getting from people

who object to tachographs. They would object to everything that
would hamper their total freedom.
I don't think our highways are free for people to use as they choose.

They are for all of us to use sensibly and intelligently and safely.
I have a very good friend who wishes to remain anonymous, a truck

driver who now works for registry of motor vehicles in Massachusetts.
I hope I haven't given him away by thus describing him. I spoke to
him about tachographs and what he thought of it, knowing of his ex-
pertise as a truck driver, which is very valuable to the registry of mo-
tor vehicles, and he told me, in words that I am sure you would not
want on the record, what he thought of tachographs. After he had
gone on to describe them for sometime, he stopped abruptly and said,
"As much as I hated them, they made me a better driver."

If they did this for that particular individual, then I think they're
worth considering for all people who drive and are entrusted with the
lives of passengers.
I would like to take one step at a time making them mandatory on

school buses where they are able to. I hope you will consider tacho-
graph another safety equipment on buses, whether they are 96 inches
wide or 102 inches wide.
There was a question asked earlier and I would like to end my little
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presentation here, confused as it may sound. Someone asked if auto-
mobiles were getting bigger. Twenty years ago it seems, my wife sat
closer to me in a 1947 Ford than she does now in our big late model
Pontiac. Cars are getting wider.
But bigger doesn't necessarily- mean getting better.
Senator BATH. Maybe your wife is getting more narrow.
Mr. CORRIVEAU. Well, she asked how come we didn't sit so close to-

gether anymore and I informed her that I had not moved.
I sincerely appreciate the opportunity, as I mentioned before, to

come before you, and bring to you the plea of those people in com-
munities, and transmit to you the terrible need for concentration on
highway safety, and I think increasing the size of vehicles, just as sure
as the camel sticks his nose under the tent, you are going to have the
whole body in there, and the whole body will be trucks.
Senator BAYH. Could I ask a couple of quick questions and I do ap-

preciate your taking the time to let us have your personal thoughts
and experiences. Does the city of Boston or any of the cities in Massa-
chusetts permit the use of the 102-inch bus within the confines of the
metropolitan area?
Mr. CORRIVEAU. Yes, sir; the Metropolitan Boston Transit Author-

ity does use 102-inch bus, and arguments have been made that the
wider bus is going to solve the transportation needs, and entice people
to use the transportation offered if it is wider, and more comfortable.
I wish this were so. Then we wouldn't have to, in the legislature, ap-

propriate funds to pick up the deficit of the transit authority. It has
not proven to be so.
Senator BAYII. Is there any movement of these buses outside of the

city for charter and this type of thing?
Mr. CORRIVEAU. The only movement allowed outside of the metropoli-

tan area is a stretch of the Massachusetts Turnpike to a garaging area
now.
Senator BAYH. Has the State legislature done any investigation or

conducted any studies of the statistical safety factors of the 102-inch
bus versus the 96-inch bus or of its use in various other places in the
State?
Mr. CORRIVEAU. None as a body. They pretty much relied on the

expertise that was afforded us by organized groups, the automobile
associations, the truckers association and, of course, they all submit
their figures, and I appreciate the complexity of sifting through
these figures, and statistics.

Statistics very often can be compiled to say almost anything you
want them to say. I have a little example of the 4 ounces of liquid in
an 8 ounce bottle.
Those which choose to call a bottle half-full, those who choose not

to, call it half-empty, so you have to be careful in relying on statistics.
I think in Government we have a tendency to do so and we very

often forget the human element. I hope I have been successful in bring-
ing to you today that there is a human factor that we should not lose
sight of.

Senator Bayh. But you don't have any research or any evidence on
the accident factor where the larger buses have been used compared to
the smaller buses?

•
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Mr. CORRIVEAII. None that I could accurately relate other than the
argument that has been presented that the wider, more comfortable
bus is going to induce people to use it has not proven true. Since we
come from the western part of the State which doesn't benefit directly
from the Massachusetts Metropolitan Transit Authority facilities, I
have a terrible time justifying an expenditure in its behalf to my
constituents.

Senator BAYII. I am not persuaded, at least as of this moment, that
in the municipal-type transit system the factors of extra width and
comfort are nearly as important as convenience of scheduling and
other aspects of good metropolitan transportation service.

Rather, it seems that comfort of a seat in a public transportation
vehicle would be more important in travel for longer distances. So,
if you are going from Los Angeles and New York, an extra inch anel
a half would be more important than if you were going from Cam-
bridge to downtown Boston.
Mr. CORRIVEAU. Equally important is the thickness of the seat you

are sitting on for that distance, too. Surely there are some things that
have to be done in public transportation if we are going to cure some
of our urban traffic ills.
I don't believe that the wider bus that really has not proven itself in

my area, which is the city of Boston, as having solved that problem.
I think we have to look at some other things such as scheduling and
pricing, and all of the buses in the world don't do any good if they
leave at 4:10 and you get out of work at 4:30.
I think these are the kind of problems that we seek to solve with a

wider bus. We are focusing our attention on the wrong problem.
Senator BAYH. As a State legislator, would you have any concern

about Congress moving into this area by establishing a uniform high-
way policy to which all States would have to adhere and doing away
with the grandfather clause that now creates certain discrepancies in
the way this matter is treated from State to State?
Mr. CORRIVEAU. I think if there is a solution, it lies in so many of

our problems. The State right is a great thing. We have to have
standardization.
Our country has grown smaller with technology being what it is

today but I marvel at the fact that it took me 1 hour and 7 minutes for
me to get here. We're getting closer to each other through technology
and we have to have regulation. I think it is pointed up in so many
other areas

' 
not only uniform highways and uniform traffic, but I

would like to see a uniformity in other areas that would make life
compatible to our sister States.
I think that our holiday fiasco is very, very significant in this aspect,

but we celebrate holidays on different days than neighboring States.
I have an interesting phenomenon where the southerly town boundary
of Sturbridge is also that State boundary and there is confusion travel-
ing between the States, and we prohibit holiday traffic of commercial
vehicles. We deem some days holidays that other States do not. I think
this is the kind of uniformity that has to come from here so that we
all play the game according to the same rules.
I would like to see uniform licensing procedures. We are coming

to that. There is no sense that one State allows a person with an un-
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examined vision or unqualified vision to operate a motor vehicle and
go over a State boundary if he so chooses and really operate a motor
vehicle in that State that he could not be licensed by that particular
State to operate.

Safety means so much to all of us. It is lives. I don't think we can
afford to lubricate the system with human lives as we have in the past.

Senator BAYH. Thank you very much. I appreciate your thoughts.
The whole matter of traffic law uniformity has been one that has been
of some concern to me since my freshman year in the Indiana Legisla-
ture, where I happened to be a member of the highway safety com-
mittee. At that same time I was almost killed in an automobile accident
and my wife was unconscious for an extended period of time. When one
looks at such personal incidents he can get a better understanding of
the need for sanity than just reading the cold statistics of 50,000 people
killed every year.
I appreciate your taking the time, Mr. Corriveau, to let us have your

thoughts. I hope all goes well in Sturbridge.
Mr. CORRIVEAII. I hope you come to visit us again with a somewhat

different title someday.
(Representative Corriveau's statement together with an editorial

from the Boston Record American follows:)

STATEMENT OF PAUL J. CORRIVEAU, STATE REPRESENTATIVE, STATE OF
MASSACHUSETTS

My name is Paul J. Corriveau of Sturbridge a community in Central Massachu-
setts cut through in a East to West direction by the Mass Turnpike, Route 20 cut
through its middle North and South by newly constructed 1-86, diagonally
by 1-131 so that residents of Sturbridge become authorities on traffic in order to
survive. I represent this community in the Massachusetts Legislature.

In the 1971 session of the Massachusetts Legislature I filed a petition directing
the Registrar of Motor Vevicles of the Commonwealth to promulgate rules and
regulations relative to the installation of tachographs and similar instruments on
school buses in the Commonwealth. The intent of that bill is limited to scope but
similar to that introduced in Congress by Rep. Findley. Briefly it would mandate
'the installation of each bus in the Commonwealth a tachograph which is a
:recording instrument which provides a permanent record by chart of speed and
miles per hour, distance traveled, number and duration of stops as well as
-warning the drivers of said school buses by either audible or visual signal when a
specified speed is reached or exceeded.
The tachograph often referred to as "a tattle tale" should be regarded instead

:as a '"co-pilot".
My interest in highway safety stems from several sources. Namely, personal

'experience as an ambulance driver, police officer and member of the Massa-
chusetts Legislature Joint Committee on Public Safety.

I. As an ambulance driver, the attention getting headlines "3 die in fiery crash"
are not just a list of names and addresses of deceased and their survivors. They
are the screams of pain, the unbelieving stare of on-lookers and the pleading con-
fused, questioning look of relatives or friends as they ask all who will listen that
almost unanswerable question WHY?

2. As police officer the utter frustration of being in pursuit of an offender in
the West bound lane observing another out of reach headed East.

3. As a legislator on the Public Safety Committee listening to the pleas of
parents of accidentally killed or injured youngsters to make buses safer for
other youngsters since it is too late for theirs.

All of our efforts, yours here in the federal government, mine in state govern-
ment cannot put the breath of life back into those expired. We can only hope to
prevent the untimely in the future. A great step to that end would be the installa-
tion of tachographs on all buses and trucks engaged in interstate commerce.

ct,



•

263

More directly to the main bill being heard today, namely, the wider bus bill in
opposition to it the following factors.
A. In those states where they will have the winter phenomena of snow a 12-foot

lane is very often reduced to 10 or less feet in winter.
B. Added weight, volume, all create additional mechanical problems i.e. driv-

ing in the wake of a large vehicle in stormy weather.
C. The introduction of statistics for or against the wider bus bill cannot be

relied on exclusively. Statistics can be arranged to say almost anything i.e., 4
ounces of fluid in an 8 ounce bottle. Those who choose to can call the bottle half
full. Those who choose to can call it half empty. Both are correct.

[From the Boston Record American, Dec. 30, 19711

HIGHWAY MONSTERS

If you are among the many millions of Americans who drive their own cars
on the nation's highways, you should be seriously concerned by the impending
threat to your safety and pocketbook which the powerful and persistent truck
lobby in Washington is determined to ram through Congress eventually—one
way or another.
In past years, time and again, the wealthy trucking industry has sought legis-

lation to permit an increase in the size of the huge motorized freight cars already
in use. These are the roaring monsters which chew up the best of roadways, at
your expense, and terrify many private drivers by rocking passing cars with blasts
of unnerving air turbulence.
We have consistently opposed every bill which would allow these behemoths

to be bigger than they already are. Many others also have rallied in resistance—
and thus far the truckers have not succeeded in getting permission for the dan-
gerous expansion of trailer carrier volume they so dearly desire.
Today, however, thanks to a roundabout maneuver, the truckers are closer to

success than they ever were. They are pushing a bill which would allow interstate
buses to be expanded in width from 96 to 102 inches. It already has passed the
House and awaits action in the Senate when it reconvenes. If approved, the meas-
ure will set a precedent for the similar size expansion sought for trailers.
There is no sound reason why interstate buses should be widened by six inches.

Present seating capacities are quite adequate. But an extra six inches in trailer
truck volume could mean millions in annual profits to the trucking industry—at
a cost to highway maintenance and general safety which is incalculable.
The pending bill and the sinister precedent its backers are trying to establish

can and should be stopped. If you agree, why not clip this editorial and send it
to your favorite Senator along with a notation demanding his rejection of the
latest trickery game being played by the persistent truckers.

Senator BAYH. We are going to recess our hearings now, pending
the Christmas recess, and hope to resume next year, not with a clean
slate but with governmental witnesses and other public witnesses that
want to be heard.
Thank you all for your patience and Merry Christmas.
( Whereupon, at 12:30 p.m., the hearing adjourned to reconvene at the
call of the Chair.)





WIDER BUSES AND THE INTERSTATE HIGHWAY
SYSTEM

• MONDAY, FEBRUARY 14, 1972

U.S. SENATE,
SUBCOMMITTEE ON ROADS OF THE

COMMITTEE ON PUBLIC WORKS,
TV ashing ton, D.0

The subcommittee met at 10 :20 a.m., pursuant to recess, in room
4200, NSOB, Senator Birch Bayh (chairman of the subcommittee)
presiding.
Present: Senators Bayh and Randolph.
Also present: M. Barry Meyer, chief counsel, and Clark Norton,

professional staff member.
Senator BAYII. The subcommittee will please come to order.
This is the third day of public hearings held by the Subcommit-

tee on Roads on H.R. 4354, a bill which would authorize the
States to permit the operation of buses not to exceed 102 incheq
wide on the Interstate Highway System.
During 2 days of hearings in December, the subcommittee heard.

testimony offered by proponents and opponents of the bill repre
senting various private organizations, associations, and companies
As announced at that time, the subcommittee postponed until a

later date the appearance of official public witnesses in the hope
that additional scientific data would be available which might prove
or disprove some of the conflicting testimony presented both to
this subcommittee and during hearings conducted previously in
the House of Representatives.
Although it is my understanding that research on this matter

sponsored by the Department of Transportation has not yet been
completed, we are hoping that some worthwhile evidence can be
produced today which will help the members in their evaluation
of this bill.
Scheduled to appear today are four officials from the Depart-

ment of Transportation and one from the New York State Thru-
way Authority.
Gen. Benjamin 0. Davis, Assistant Secretary for Safety and

Consumer Affairs, will represent Secretary Volpe and present the
views of the Department.
Accompanying him as expert witnesses are Mr. Frank Turner,

Administrator of the Federal Highway Administration, and Mr.
(265)
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Douglas W. Toms, Administrator of the National Highway Safety
Traffic Administration.
Mr. John H. Reed, Chairman of the National Transportation

Safety Board, will speak for that agency.
Because of claims that the wider bus would constitute a traffic

hazard, the subcommittee has made a special effort to obtain specific
data from certain States in which there has been some experience
with actual intercity operation of these buses on various highways.
There are nine States in which the 8 foot width limitation for

vehicles on the Interstate System has not applied at all because
of a "grandfather clause" in the 1956 act.
Nine other States have enacted legislation which allows the 102-

inch-wide bus to operate on other Federal-aid highways that are
not on the interstate.
Moreover, at least five States have permitted the wider bus to

make regular commercial runs on their toll roads.
I am very pleased that a representative of one of these jurisdic-

tions, Mr. Joseph E. Pauquette, who is director of traffic opera-
tions for the New York State Thruway, will testify here today.

Finally, the subcommittee has received communications and re-
ports from a number of State highway and toll road officials about
the status and operation of the 102-inch bus in their areas, and
expects to receive additional data from several others in response
to requests which have been addressed to them.
If there is no objection, I will ask that these communications

and reports, together with a number of newspaper editorials and
other material of importance which have been brought to the Wen.,
tion of the subcommittee, be printed in the hearing record at tho
conclusion of today's testimony.
I request further that the record remain open for 30 days to

permit inclusion in the printed hearings of material not yet re-
ceived by the subcommittee, of supplementary written data fur-
nished by witnesses in response to questions which might be asked
today, and of additional significant evidence which might be sub-
mitted by interested parties.
We are now pleased to welcome our first witness, Gen. Benjamin

0. Davis, Assistant Secretary for Safety and Consumer Affairs
for the Department of Transportation.
We appreciate the fact that you are here, General Davis, to kid:

off this portion of our hearings. I think you know that the Chair-
man and members of this subcommittee are seeking the most reli-
able information possible. As Sergeant Friday used to say and still
says, "We are after the facts !"
We want to try to find a way to assist in determining fact from

fiction, to differentiate allegation from experience. That is why
testimony from those of you who have had personal and profes-
sional experience in the highway safety field will be valuable to
this inquiry.
We welcome you.

fe
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VP

STATEMENT OF GEN. BENJAMIN 0. DAVIS, ASSISTANT SECRETARY
FOR SAFETY AND CONSUMER AFFAIRS, DEPARTMENT OF
TRANSPORTATION (REPRESENTING SECRETARY JOHN A.
VOLPE) ; ACCOMPANIED BY MR. FRANK TURNER, ADMINISTRA-
TOR, FEDERAL HIGHWAY ADMINISTRATION; AND MR. DOUGLAS
W. TOMS, ADMINISTRATOR, NATIONAL HIGHWAY TRAFFIC
SAFETY ADMINISTRATION

Mr. DAVIS. Mr. Chairman, we shall do exactly as you direct and
try to present you with the facts as the Department sees them.
I welcome the opportunity to appear before you today to present

the Department's views on H.R. 4354, a bill relating to increased
vehicle limitations for buses on the Interstate Highway System,
and to offer further comments and suggestions which we believe
would be helpful to the committee in its deliberations on this
proposal.
I am accompanied today by Mr. Francis Turner, Administrator,

Federal Highway Administration, and Mr. Douglas Toms, Admin-
istrator, National Highway Traffic Safety Administration.
At the outset, Mr. Chairman, I want to state that the Secretary

of Transportation considers the issue of safety the major factor
in the ultimate determination of the usage of wider buses on the
Nation's highways. He has placed great emphasis on this partic-
ular subject and is personally following the progress of the
Department's work related to wide bus safety through monthly
progress reports that are made to him on our studies.
It is my intent today to outline for you the current legislative

authorities the Department possesses to control highway safety
specifically relating to truck and bus traffic

' 
to advise you as to

what the Department is doing and expects to accomplish in this
area of safety, and to suggest for your consideration an alternate
approach to this subject.
To begin, let me briefly discuss the Department's current statu-

tory authority relating to the regulation of vehicle sizes and weights.
Section 127 of Title 23: United States Code

' 
prohibits the appor-

tionment of Federal-aid highway funds for the Interstate System
to States which lawfully permit vehicles wider than 96 inches to
use their part of the Interstate System.
There is, however, a "grandfather clause" which exempts from

that prohibition those States which allowed wider vehicles on their
highways prior to July 1, 1956, or, in the case of Hawaii, Febru-
ary 1, 1960. I must point out that there is no equivalent prohibition
relating to the primary and secondary highway systems, and the
States currently set size and weight limits on all their roads.
There also exists within the Department authority to regulate

the safety of operation and equipment of certain motor carriers,
including the authority to investigate and report on the need for
Federal regulation of sizes and weight. This authority was trans-
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ferred to the Department from the Interstate Commerce Commis-
sion when the Department was created, and it is administered by
our Bureau of Motor Carrier Safety (BMCS) within the Federal
Highway Administration. This authority extends only to carriers
involved in interstate or foreign commerce and does not authorize
BMCS to regulate directly the sizes and weights of motor vehicles.

Finally, the National Highway Traffic Safety Administration
(NHTSA) has authority under the National Traffic and Motor
Vehicle Safety Act of 1966 to set safety standards for motor ve-
hicles, including buses and trucks. Under this authority, NHTSA
sets performance requirements for new motor vehicles so that the
public is protected against unreasonable risk of accidents occurring
as a result of their design or construction or performance.
For example, NHTSA, through the imposition of performance

requirements, can, in effect, influence the size and weight limita-
tions for new motor vehicles. Unlike BMCS authority, the NHTSA
authority extends to all new vehicles, whether used in interstate
commerce or not.
In the spring of 1971, and in response to many questions raised

in previous congressional hearings relative to the safety of wider
buses, the Department initiated a number of studies addressed
specifically to the safety of 102-inch buses. These studies relate
primarily to such factors as aerodynamic disturbances, character-
istics and effects; but also include the related factors of lateral
placement of vehicles; lateral stability; off-tracking on sharp
curves; and accident data analysis needed to support the primary
study objectives.
In addition, we will examine the safety of the 102-inch buses

On both the 12-foot-wide lanes of the Interstate System and nar-
rower roads and in situations where buses and other vehicles are
traveling in the same direction and in opposite directions on two-
lane highways.
Let me now briefly discuss these studies, Mr. Chairman, and give

some indication of what we hope to derive from them.
In the past there has been limited research on the aerodynamic

effects of large vehicles passing or being passed by other vehicles.
It is also recognized that due to varying speed of vehicles, high-
way geometric changes—grades, curves, lane widths, road crown
characteristics, surface conditions, et cetera—and varying wind
velocity and direction, the environmental conditions in which ve-
hicles pass each other vary widely. To obtain reliable data on these
aerodynamic effects a comparative analysis of 96-inch- and 102-
inch-wide buses has been undertaken, utilizing two approaches to
the problem.
The first approach uses scale model, wind tunnel testing, while

the second uses moving scale model testing. Thus, our studies will
involve: Full scale tests with instrumented vehicles; one-tenth
scale model tests, some of which are conducted in a wind tunnel;
and in addition a computer-based analytical model technique which
will enable us to analyze a wide variety of situations.
The purpose of the full scale tests is to verify the accuracy of

our computer based analytical-model results. The results of these
two scale model testing techniques will be compared with each
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other and with the results of full scale tests to provide further
validation of the analytical model.
We are studying the aerodynamic forces generated by various

bus configurations, and the effect of those forces on passing ye-
hi oles or vehicles being passed. A variety of passenger vehicles are
being examined, including a subcompact sedan, a microbus, and a
pickup truck with camper. Situations examined include a variety
of wind conditions, vehicle speeds, lane widths, car handling char-
acteristics, and driver skill levels.
In addition, we have other related and supporting studies under-

way. We are evaluating the increased probability of sideswipe acci-
dents when wider buses are used by obtaining reliable data on both
placement of buses within lanes and clearance between buses and
other vehicles.
Using this information as an input to our aerodynamic studies,

we will be able to relate bus-induced aerodynamic disturbances to
real-world traffic situations. We consider these data vital to our
aerodynamic studies.
We are undertaking observational studies to update the existing

data on vehicle lane placement on two-lane rural highways, and
to obtain comparable data on freeways. The influence of standard
and wide buses on motorist lane placement, as well as the lane
placement of the buses themselves, will be observed and evaluated.
We are studying lateral stability for both 96-inch and 102-inch

buses to determine the likelihood of a bus turning over, its yaw
stability (fishtailing), and ease of control along its intended path
employing a hybrid computer simulation. Lateral stability may be
critical when buses are executing sharp turns, such as on freeway
ramps. The physical properties—dimensions, weight, loading, sus-
pension system, et cetera—of particular buses may have major
effects on their lateral stability.
We have also undertaken a study into the problem of off-tracking

on sharp curves. Maneuvering around sharp highway curves,
especially at freeway ramps and intersection turns, could prove
to be a key problem of wider buses. The ability of wider buses to
negotiate such maneuvers within available lane widths restrictions
must be verified. The Department is undertaking experiments with
scale models to define the off-tracking characteristics of 96-inch-
and 102-inch-wide buses. The results of this work will be coupled
with available information on highway geometric features to define
the proportion and types of highway situations that are critical.

Finally, we are conducting a statistical analysis of bus accident
experience of 96-inch- and 102-inch buses on intercity routes. If
the required data are available, the statistical analysis of accident
data will include an examination of rollover accidents by type of
bus, and will estimate the proportion of accidents and fatalities
which are expected to occur in such accidents.
Mr. Chairman, the foregoing (rives some indication of what the

Department is now doing to find answers to the safety questions
raised in this area, At this juncture, with most of our studies and
tests recently underway, we are not in the position to provide the
committee with conclusive findings.
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At this time, let me briefly refer to an interim report dealing with
the aerodynamic effects of trucks recently submitted to the Depart-
ment. This study was authorized by the Federal Highway Adminis-
tration in the summer of 1970 and covers a test period from June
1970 through September 1971.
From that report, it appears that in the presence of substantial

crosswinds, potentially hazardous situations occur at high speeds
when cars pass downwind of trucks. The report also suggests that
these situations may be hazardous when cars pass buses.
Although we do not accept the results of the truck research as

final fact for buses, we do feel it would be imprudent not to follow
up on these findings. For example, the aerodynamic studies of
tractor-trailer combinations indicate that significant vehicle dis-
turbance and deviations may occur in certain truck-car passing sit-
uations involving crosswind conditions.
The study also implies similar hazardous conditions may exist

in bus-car passing situations. As a result, it appears that in this
common highway experience the aerodynamic effect of buses may
pose hazardous situations similar to trucks.
As you are well aware, Mr. Chairman, H.R. 4354, as originally

introduced in the House, would have increased to 102 inches the
maximum permissible width of buses which may utilize the Inter-
state System. Presently, the maximum width of trucks and buses
permitted on the Interstate System without loss of apportioned
interstate funds is 96 inches, except for those States having the
benefit of the grandfather clause which I referred to earlier.
The bill, as passed by the House and before us today, would

increase to 102 inches the maximum bus width permitted on those
lanes of the Interstate System that are at least 12 feet wide. The
effective date would be the first to occur of (a) the first day of
the first fiscal year which begins after the completion of the neces-
sary safety studies and the promulgation of any necessary safety
regulations; or (b) July 1, 1973.
However, prior to such time, if the Secretary finds that as a result

of these studies the operation of wider buses on the interstate's
12-foot lanes will be unsafe and cannot be made safe by safety
regulation, usage of the wider buses will not become effective.
As you can see, Mr. Chairman, we are looking at the safety prob-

lem in great detail, and we strongly recommend that H.R. 4354 not
be enacted at this time. Other than a requirement for the Depart-
ment to complete its studies and make its findings and recommenda-
tions known to Congress by July 1, 1973, we oppose any other
legislative action on this matter.
Mr. Chairman, we oppose H.R. 4354 at this time for three basic

reasons. First, let me state that this Department has always been
concerned about the safety of operation of all motor vehicles, re-
gardless of width and whether or not they operate on or off the
Interstate System.
We believe that if safety questions are raised and are verified by

the Department's research efforts in this area, the Federal response
to the problem should be made applicable to buses on all our Na-
tion's highways. The movement of people and goods in interstate
commerce is not limited to our Interstate System or our Federal-
aid system. It involves our country's entire network of highways.

•
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Federal concern over the safety of the traffic should not be limited
to only certain of these roads.
Second, we cannot support enactment of this proposal at this

time, even though we recognize that the bill presently does provide
the Secretary of Transportation with, in effect, a veto over the
actual usage of wider buses on the Interstate System. We feel the
bill places unnecessary and unreasonable time constraints on the
Department.
The bill requires the Department, within 18 months, to make

its studies and also to promulgate whatever regulations it deems
necessary to make the operation of these wider vehicles safe on
the Interstate System.

If, after our studies are completed, we find rulemaking proceed-
* ings would be necessary in this regard, it would be improbable, if

not impossible, for the Department to satisfy the responsibilities
placed on it in the time frame set forth in this bill.
Third, let me say that a different date in this bill would not

change our opposition to legislative action at this time. We simply
feel that, in light of the various studies currently under way,
Congress should wait until the findings of those studies are avail-
able. Only at that time will the Department, Congress, industry, and
other interested parties have the information before them necessary
to take an informed position on this subject. That is the time for more
meaningful discussion and appropriate congressional action.
In conclusion, Mr. Chairman, I recognize that all of my discus-

sions to this point have dealt with the safety issue. There can be
no question that this is the Department's primary concern with
respect to this bill. I also recognize, however, that some benefits
may accrue to bus riders and bus operators by the usage of wider
buses.
We recognize that the wider bus may result in greater comfort

for the traveling public, due to the increase in the present seat and
aisle width. Also, local transit operators, many of whom now own
and operate 102-inch buses on city streets, would be able to con-
duct transit operations over segments of the Interstate System,
where they are now barred.
I must emphasize, however, that the Department has always rec-

ognized safety as the overriding consideration which must take
precedence over other consumer factors.
This concludes my prepared statement, Mr. Chairman, and at

this time my colleagues and I will be happy to answer any questions
k you or the committee may have.

Senator BAYII. Thank you, General and gentlemen. There are a
number of questions to which we would like answers, if you have
no objection. I would like to submit some of these questions in
writing to you so that the responses may be included in the record.
Mr. DAVIS. Very well, sir.
(The questions referred to together with the responses follow:)

RESPONSES TO SENATOR BAYS'S QUESTIONS
Q. What is the total number of 102-inch wide buses purchased with financial

assistance provided by DOT under the Urban Mass Transportation Act of 1964,
as amended?
A. Out of almost 9,000 buses purchased with financial assistance provided by

DOT under the Urban Mass Transportation Act of 1964, approximately 4,300
have been 102 inches wide.
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Q. How many 102-inch wide buses have been purchased in each of the last
two fiscal or calendar years with the financial assistance of DOT?
A. In calendar years 1970 and 1971 respectively, 670 and 2,048 buses of the

102-inch width have been purchased with DOT financial assistance.

Q. How many 96-inch wide buses have been purchased with DOT financial
assistance during each of the last two fiscal or calendar years?
A. In calendar years 1970 and 1971 respectively, 1,116 and 2,073 buses of

the 96-inch width have been purchased with DOT financial assistance.

Q. Has DOT received any evidence that operation of the 102-inch wide bus,
either on urban or rural segments of the Interstate where legal or on other
Federal-aid highways, has been more hazardous or dangerous than operation
of the 96-inch bus?
A. The National Highway Traffic Safety Administration in coordination with

the Federal Highway Administration has undertaken a study effort to compare
and evaluate the relative safety record of 102-inch wide and of 96-inch wide
buses engaged in interstate passenger line haul operation. Initial efforts to
evaluate these safety performance records of 102-inch and of 96-inch wide buses
on a specific route basis (e.g., New York to Chicago) or for specific types of
highways (interstate-rural/urban, other Federal-aid highways, etc.) proved
infeasible. The requisite exposure data to perform such analysis are simply not
recorded. The study did develop individual accident rates per bus mile traveled
on an aggregated basis for all U.S. 96-inch and 102-inch wide bus operations
for major carriers engaged in interstate passenger operations. Within the
study limitations imposed by the availability of data for analysis, the study
concludes that there does not appear to be a (statistically) significant difference
in the historical accident rates experienced between the 102-inch wide and 96-
inch wide buses operated by these carriers.

Q. Because of present uncertainty about the safety of the 102-inch wide bus,
should any such vehicles purchased with Federal aid be allowed to operate
on urban or other portions of the Interstate?
A. In States where 102-inch wide buses are now permitted to operate on urban

or other portions of the Interstate system, we believe that they should be
permitted to continue to do so whether or not they were purchased with Federal
aid funds. As indicated in our February 14 testimony, if safety questions are
raised and verified in our research efforts, that will be the time to consider
imposing additional restrictions on bus usage. Furthermore, such restrictions
should be made applicable to all buses on all our Nation's highways.

Q. Would DOT favor an amendment to the law or a regulation which would
specifically prohibit the operation of any 102-inch bus purchased with Federal
financial help on any segment of the Interstate, urban or rural?
A. No, not at this time. As indicated in our testimony of February 14, on

the basis of the facts as they exist, namely: there are several thousand buses
operating today; we really do not know about the safety of the 102-inch bus
at this time; and we have a responsibility to determine whether it is safe; we
believe that definite, positive, overt actions should not be taken on the unwar-
ranted assumption either that the bus is safe or that it is unsafe. As an alter-
native, we should complete. our safety studies as soon as possible with the
understanding that once they are complete they will point the way to those
actions that should be taken.

Q. Has DOT taken any action to assure that 102-inch buses purchased with
Federal financial assistance are not being operated on the Interstate System
where prohibited by the 1956 Act?
A. Annually a telegram is sent by FHWA to the highway departments in-

quiring whether there have been any changes in State law or regulation with
respect to weights and widths of motor vehicles, and whether the Interstate
System may lawfully be used by vehicles with weights and widths in excess
of the limitations specified in 23 U.S.C. 127, or State laws or regulations in
effect on July 1, 1956, whichever is the greater. The State certificates are filed
in response.
However, this is not the limit of our activity with respect to section 127.

Through our field organization significant changes in State law and regulations
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as they occur are brought to our attention and then we promptly advise any
State of the possible loss of Federal-aid Interstate apportionment in the event

the changes continue in effect under section 127.
UMTA has not taken any specific action to assure that 102-inch buses pur-

chased with Federal financial assistance are not operated on the Interstate

System where prohibited by the 1956 Highway Act.

Q. Would safety be promoted by keeping the 102-inch bus off the Interstate
System but allowing it on other Federal-aid highways?

A. As a practical matter, keeping 102-inch wide intercity buses off the Inter-
state System so reduces the market for that type of equipment that few wide
buses are manufactured and consequently few travel on the non-Interstate Fed-

* eral-aid highways. The 102-inch buses are allowed on the non-Interstate Fed-
eral aid system now. However, the nation's largest intercity bus operator, Grey-
hound, only operates 132 102-inch buses. A number of relatively small markets
exist which do not use the Interstate. However, the motor bus operators usually
like to be able to interchange their equipment among the different routes for
which they are certified, which usually involve parts of the Interstate System.
Thus, they would be unlikely to use 102-inch buses in these small markets.
Only the few markets (such as New York to Philadelphia) which do not utilize
the Interstates and which are large enough to support a separate pool of buses
for exclusive use in that market make significant use of 102-inch buses. Most of
the remaining 23,000 102-inch buses operate in local transit service, and con-
duct most of their operations on urban and suburban streets, rather than on
highways. Thus, to the extent that keeping the 102-inch wide buses off the
Interstates promotes safety, safety is effectively promoted on most of the
Federal-aid highway system.
However, as indicated in our February 14 testimony, if safety questions are

raised and verified by our research efforts on 102-inch wide buses, the Federal
response to the problem should be made applicable to buses on all our nation's
highways.

Q. Does the Department have any opinion on the claim that the wider bus,
because of greater passenger comfort, would attract more passengers for inter-
city trips?
A. The Urban Mass Transportation Administration feels that increasing seat

width, and therewith comfort, can contribute significantly to attracting com-
muters from autos to transit buses, although UMTA lacks hard evidence to sup-
port this belief. UMTA hopes to obtain more insight into the extent of con-
sumer preference for buses of increased width by evaluating user response to
the different aisle and seat widths of 96-inch and 102-inch wide buses that
will be used in a demonstration project incorrectly being conducted on Shirley
Highway.
The extent to which consumer preference for wider transit buses will trans-

late into increased usage to such buses will be difficult to measure, as will the
application of such findings to intercity coach-type buses. Nevertheless, we
feel the Shirley Highway analysis will provide some insight into the consumer
preference question. We feel that, in general, increased comfort would be a
smaller factor in luring passengers from autos to buses in intercity opera-
tions than it would in transit operations. However, we simply lack factual
data on these questions. It could well be that the major effect of an increase
in the width of intercity buses will be to make such buses more competitive on
certain routes with other modes of public transportation, such as trains and
airplanes.

Q. Do you have any information on the extent to which the more than 20,000
102-inch wide buses now owned and operated by local transit companies are
operated illegally, either on urban or rural sections of the Interstate or other
Federal-Aid Highway systems?
A. We have no specific information about this question.

Q. Does the Federal Highway Administration have a program under which
it attempts to determine whether vehicles wider than 96 inches operate illegally
on the Interstate system where it is not lawful?
A. Yes. See answer to Question 7.
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Q. Has any State ever been denied or threatened with denial of Federal-aid
funds for highways or for the purchase of buses, because it had permitted wider
buses to operate illegally on the Interstate System?
A. No.

Q. Has the Federal Highway Administration ever formally advised any
State that it is illegally permitting 102-inch buses to operate on sections of the
Interstate in that State?
A. No.

Q. Would you recommend that Congress apply the 96-inch width limitation
to all Federal-aid highways, and not just to the Interstate System?
A. If our studies indicate that 102-inch wide buses are unsafe, as indicated

in our February 14 testimony, we would recommend appropriate congressional
action applicable to buses on all our Nation's highways.
Q. Since H.R. 4354 does not require states to permit the operation of wider

buses on the Interstate System within their borders, would the bill (if passed)
still not guarantee uniform national policy on this issue?
A. The enactment of H.R. 4354 would permit but not require States to author-

ize operation of buses with a width of 102 inches on their portion of the Inter-
state System. Therefore, some States could continue to restrict bus widths to
96 inches. Also, there would be no requirement, because of the grandfather
clause, that buses now legally operating on the Interstate System with widths
in excess of 102 inches cease such operation. Hence, enactment of the bill
would not guarantee a uniform nationwide width for buses.
Q. What purpose, if any would be served by retaining the "grandfather

clause" in the bill? Would the effect of this be to permit certain states to allow
the operation on the Interstate of buses with a width greater than 102 inches?
A. No purpose would be served by retaining the "grandfather clause" in the

bill insofar as it relates to operation of buses on the Interstate System. Retain-
ing the clause would permit operation of buses greater than 102 inches wide in
two States (Maine and Hawaii).

Q. In view of the reported extensive use of 102-inch wide buses on highways
in Canada, has any effort been made to obtain data about the safety experience
of this vehicle from Canadian officials?
A. The operation of 102-inch wide buses in Canada commenced at approxi-

mately the same time as such operation were initiated within the United States,
namely early 1969. From early 1969 Greyhound Corporation of Canada has
operated a small number of 102-inch wide buses, in contrast to a maximum
of 132 intercity 102-inch wide buses (currently) in operation by Greyhound
of the United States. It is believed that Greyhound of Canada is the only
Trans-Canadian carrier engaged in transprovincial passenger operations em-
ploying 102-inch wide buses. Major U.S. bus carriers have amassed a much
greater interstate (intercity across State lines) operational experience with
the greater number of 102-inch wide buses and this operational experience was
more readily available for DOT analysis. Finally, all major U.S. interstate
bus carriers by law must submit standardized reports for all bus accidents
(except for those property damage only accidents of less than $250 total dam-
ages) to the Bureau of Motor Carrier Safety, Federal Highway Administra-
tion. These resports serve as a centralized and standardized accident data
source for subsequent analyses.

Q. Has any agency of the Department of Transportation conducted or spon-
sored tests to determine the speed with which passengers can escape from
intercity type buses involved in traffic accidents?
A. No meaningful research specifically aimed at determining passenger time

has been conducted by the Department. The NHTSA under a contract with the
University of Oklahoma has conducted limited "escape" tests using intercity
buses. This research was focused on the size and shape of the window exits
and compared escape times for various size openings. Two shortcomings of this
research are that (1) the escape openings were confined to window exits and
were not standard sizes or shapes: and (2) the time values did not consider
queue or waiting time of passengers.
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Q. To what extent have structural and engineering features designed to im-
prove safety, such as increased braking capacity, larger tires, better suspension,
and greater stability, been incorporated in the approximately 23,000 buses of
102-inch width?
A. The primary thrust of the NHTSA research effort is the evaluation of the

Intercity 102-inch buses, i.e., those operated by Greyhound and Trailways.
The city or urban 102-inch buses are being considered secondarily. This em-
phasis is consistent with the questions posed by H.R. 4354. Further, the con-
figuration of the intercity bus is significantly different from that of the urban
bus. For example, the intercity bus has a higher center of gravity because
it, unlike the urban bus, has a luggage compartment under the seating area.
Therefore, the intercity bus, which represents only a small fraction of the
approximately 23,000 102-inch buses, should be considered to be a completely
different entity.
Evaluations of the brake designs and braking capacity of the intercity 102-

inch buses have not been made. However, it should be noted that Federal Motor
Vehicle Safety Standard No. 121, "Air Brake Systems", which becomes effec-
tive September 1, 1974, specifies minimum braking performance requirements
for all buses and trucks regardless of their widths. The effect of larger tires
on the 102-inch buses has not been investigated by the NHTSA. We understand
from the testimony by Continental Trailways that the company does not intend
to use larger tires on their 102-inch buses. With regard to suspension and
stability, the NHTSA has recently initiated a study that will compare the
stability characteristics of 96-inch and 102-inch buses.

Senator BAYH. Let me go over a few questions.
It is your judgment now that Congress should not act on this

measure because the "jury is still out," is that accurate?
Mr. DAVIS. That is one of the major reasons. There is one other

which I touched on in my testimony. That is, that in the event
the Department finds that the 102-inch bus is, in fact, in its cur-
rent condition, unsafe, and it is necessary to promulgate certain
regulations, the Department would not be able by July 1, 1973,
when the bill would become effective, to meet this requirement.
For that reason, I think the Department would find itself in viola-
tion of the law.

Senator BAYII. I think you said in your testimony also that if
the date in the bill were changed, that still would not alter your
opinion?
Mr. DAVIS. That is correct, sir.
Senator BAYH. So in the last analysis you believe, as I am sure

you do or you would not say it, that something is inherently wrong
with this legislation which cannot be corrected by changing the
date. I don't want to put words in your mouth, but you seem to
believe that essential facts relative to safety have not yet been
determined.
Mr. DAVIS. That is exactly correct, Mr. Chairman.
Senator BAYH. I am looking at a letter dated August 20, 1971,

written to my colleague in the House, Congressman Fred Schwengel,
which was sent by Under Secretary James M. Beggs, Department
of Transportation. According to this communication there are three
separate research projects underway which perhaps we ought to
put in proper perspective here. First, FHWA Truck Research,
started June 1970; interim report in April 1971; and the final
report, which I believe is the one we talked about, in September
1971.
Second, a bus research project that was started in July 1971.
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The interim report is scheduled for May of this year, and the final
report in January 1973. That would give the Department 6 months
to assess the data contained therein, in addition to having a running
start because of the material contained in the interim report.

Third, NHTSA has a vehicle research study which started July
1971, the final report for which is due in April 1972. Are those
reasonably accurate dates for these reports?
Mr. awls. They vary by a month or two, sir; but they are gen-

erally correct.
-We estimate, now that all of our studies as currently outlined

will be completed by November of this year. The consolidation
and evaluation of the studies we are confident, will be completed
by January 1973, if not before.
Senator BATH. Let me ask you to comment on the thoroughness,

the validity and accuracy of facts and conclusions in the truck re-
search project which has been concluded. Are you satisfied that the
conclusions reached there are accurate, that the study does indeed
go into all of the problems and that the conclusions are reasonable
after the facts have been disclosed?
Mr. DAVIS. Sir, we have talked a lot about this study, obviously,

especially in preparation for this hearing before your subcom-
mittee. We feel that this is a limited study. It involved one vehicle
only in opposition to a truck.
Senator BATH. Pardon me. One vehicle?
Mr. DAVIS. One type of vehicle, sir. It did not involve a wide

range of vehicles that might interact on the highway with a truck.
Our studies, sir, as I indicated in my statement, go from station
wagons to small vehicles.
In this particular study it was only one type of vehicle.
Senator BATH. That was a station wagon, right?
Mr. DAVIS. Yes, only one type.
Senator BATH. I thought at first you meant only one vehicle was

being tested in the study on the truck width.
Mr. DAVIS. No, I meant only one type. I am attempting to point

out, Mr. Chairman, that this study, I don't think, should be taken
as gospel or as conclusive on all aspects of the interaction of
vehicles and trucks on highways.
Further, it is our view that the truck problem and the bus prob-

lem should be treated independently. So, consequently, as I indi-
cated, is, in the statement, we believe that it would be very impru-
dent on our part to disregard the findings of this study. At the same
time I think that the major effect of the study is to point the way
to further our own aerodynamic studies. We hope to determine
whether in fact the dangerous situation portrayed in the crosswind
effect on a car that passes downwind of a truck with a crosswind
coming into the truck does in fact apply to busses and whether
these major deviations from lane placement would take place in the
event of a bus.
So, Mr. Chairman, in summary, we don't think this truck study

is conclusive. We feel also in the main that we must take it into
consideration in further studies with respect to buses.
Senator BATH. Do you have a real question in your mind that

•

•
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there may be a significant safety problem related to operation of
the wider bus?
Mr. DAVIS. There may be, sir; and I would put it in your words

exactly, Mr. Chairman. It is a question and it is a responsibility of
the Secretary to determine whether the 102-inch bus is safe before
he supports its introduction onto the Interstate System.
Senator BAYH. All right. I concur with that and salute you for

accepting that responsibility. And I think the Congress should bear
some of that responsibility, too, although we must look to you for
advice and counsel.
Mr. Toms, we look especially for help from those who work for

NETSA and who have the expertise to sort out fact and fiction.
Sometimes it is difficult to differentiate between the two.
Let me ask you this, Mr. Toms. We are all aware of the fact that

there are 102-inch wide buses now being produced. Do you have any
idea how many there are on our highways now? How many of these
102-inch wide buses are roaming the reaches of America, either on
inner-city or on interstate highways?
Mr. Toms. Mr. Chairman, under the Federal standards there are

presently 12 currently in use and 
Senator BAYII. Pardon me. Twelve?
Mr. Toms. I will double check to make sure of the exact figures

here.
Mr. DAVIS. 23,000 sir.
Senator BAYH. 23,000 total?
Mr. DAVIS. Wide buses, sir, of which today there are about 100

being operated by Greyhound and about 48 or 49 being operated by
Trailways in intercity operation.

Senator BAYII. One hundred forty-nine intercity. Now, those partic-
ular buses use what kind of highways?
Mr. DAvis. They use toll roads such as Ohio or New Jersey Turn-

pikes and other roads of that type. In addition, the roads leading
to those roads from their terminals.
Senator BAYH. You said 12 something, Mr. Toms. To what did you

refer?
Mr. Toms. We had a breakdown by standards here and it did not

apply to the question directly.
Senator BAYH. Can you tell me, of the 23,000 total 102-inch buses,

with only 149 used for intercity operations, this would mean that
22,800-plus are used primarily in transit situations, that is, intra-
city. Is that accurate?
Mr. DAVIS. Yes, the great majority.
Senator BAYH. Can you tell me, are these situations where it is

necessary, in going from point to point, that any of these 149 102-
inch buses are forced to use some parts of the Interstate System
now?
Mr. DAVIS. Yes, sir, and they do use it in those States where the

law, the grandfather clause permits them to use it, and also in cer-
tain intracity close suburban operation.

Senator BAYH. These buses, I take it, are not only on the Federal
highways, but may go intercity. They are not confined to 4-lane or
multiple lane highways. They can be permitted to use any type of
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highway that is available except the Interstate System, is that
correct?
Mr. DAVIS. That is correct, sir.
Senator BATH. Then it is reasonable to assume that some of these

149 buses might well be traveling on 2-lane highways?
Mr. DAVIS. Correct, sir.
Senator BATH. IS it a reasonable question for the chairman to ask

if the Department is anxious to urge delay in passing this measure
until the results of research are available relative to modern Inter-
state System because of the safety questions involved?
Let me ask if you are equally concerned about the safety involved

in using these same wider buses in circumstances where the hazards
should be significantly greater? Question No. 2, have you done any-
thing about this latter problem?
Mr. DAVIS. We are so concerned, sir, and this has to be part of our

examination.
Senator BATH. Has there been any effort made to limit the pur-

chases of these buses with Federal funds pending the outcome of
these tests?
For example, with respect to funds available under the Urban Mass

Transit Act of 1964, have any 102-inch buses been purchased with
funds from that act?
Mr. DAVIS. Mr. Chairman, a large number of 102-inch buses have

been purchased from funds pursuant to that act and more are cur-
rently being considered for purchase. This problem, sir, has been
very agonizingly considered by the Department and it is our feeling
that inasmuch as so many of these buses operate in transit operations
and not on the high speed turnpike type operation of the interstate,
that it would be wise for us to continue as we are doing. It would
be economically better and the fact that so many of them are already
in existence, we would not be aiding the situation materially if we
simply said we are not going to buy any more until we complete our
studies.
I think we recognize, however, Mr. Chairman, that this is some-

thing of an unsatisfactory position and it points out to me without
any question that we must complete our studies at the earliest pos-
sible time and determine whether the 102-inch bus is safe, and, or if
necessary, determine what must be done to it to make it safe.
Senator BATH. We are now permitting, are we not, these wider

buses to run on the Interstate System within municipal areas, in some
28 States or 30 States, are we not?
Mr. DAVIS. We are, sir.
Senator BATH. Of course we both find ourselves in a rather incon-

sistent position here. We are saying, "Wait, don't permit these buses
to operate in the States where they are now prohibited from run-
ning on the best highways in the country," but at the same time we
are not saying, "Wait, don't purchase any more 102-inch buses to
operate in those areas where the conditions may not be nearly as
good, such as municipal areas where the traffic is greater, and even
011 the interstate in many urban areas."
Will the study that you are conducting now relate to at least two

problems which seem clear? One is the aerodynamic problem, the
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forces which tend to pull a Volkswagon into or away from a bus or a
following vehicle. The second relates to the use of wider buses on
innercity streets. Where the streets are narrow and traffic., is con-
gested, there is a different type of collision problem.
If a person is driving 20 or 30 miles an hour there is not much of

an aerodynamic problem, but when the streets are narrow a collision
problem might still exist. Are you addressing yourself to both of
these matters, seeking ways to provide data relative to aerodynamics
and to the congested inner city?
Mr. Toms. We are looking at the first one and are trying to assess

statistical evidence that might be available on the latter. We don't
know there are any research studies that directly apply to inner-
city relationship between vehicles at low speeds.
Senator BAYH. IS it reasonable to raise the aerodynamic question?

I don't know. Having examined the truck study, I note that, despite
concerns which have been expressed, the report says, "Both effects
are relatively small in going from 96 to 102-inch buses for the test
vehicles used."
On the other hand, the effect of a nominal width increase can be

significant in a heavily congested area. Even with 96-inch vehicles
going down the highways in those ares there is a problem. But the
point here is that the research report stated there was a 5 to 7 percent
increase in the aerodynamic problem caused by increasing the inches
by 6. This does not appear to be very significant, but we can't be
certain of the effects of that until your study makes that determina-
tion. However, if that same 102-inch bus is driven down a relatively
narrow city street, my farm boy logic tells me I know what the im-
pact of that might be. If studies show that it has not been signifi-
cant and that there has not been an increase in accidents, that would•
be important. At least we should be asking ourselves that question.
Mr. Toms. I think we agree that the available data and defining the

exact size of bus and the exact traffic conditions surrounding a crash
have not been well studied out yet, and we are trying to go back and
review that material and make sure in the future that we specify
and gather more complete information so we can answer that
question.
Very often an accident investigator does not include the lane widths

information and parked cars and the general traffic congestion in
a collision report sufficiently so that when we review it we can tell
the kind of things you were asking in your question.

Senator BAYH. Are you studying also the situation that apparently
exists today relative to the use of these wider buses outside of the
urban areas on the interstate? For example, it has been claimed that
the Cleveland Transit Company has operated 102-inch buses from
Cleveland to the Ohio State Fairgrounds in Columbus on Interstate
71. It supposedly has more than 800 buses 102 inches in width. Other
examples of wider buses operating on the Interstate System in States
not exempt by the grandfather clause include from Memphis, Ten-
nessee to West Memphis on Interstate 40, in Detroit over Interstate 94
to Detroit Metropolitan Airport, and in areas around Chicago, In-
dianapolis, and Louisville on interstate highways within metropol-
itan areas.
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It seems to me we should be able to determine what happens with
wider buses operating in that kind of situation. Will this be part of
the study?
Mr. Toms. That is part of the Department's activity, and we are

making direct comparisons on this information. We checked this
morning before we came in and I have not received anything defini-
tive back yet, but we are looking for this as soon as possible.
Mr. DAVIS. In a meeting, Mr. Chairman, last Monday afternoon

at which we were discussing the research effort, we specifically fo-
cused in on the question that you have raised about the accident in-
vestigation and the question as to whether our study is thorough
enough to answer these types of questions concerning cities, and the
interstate traffic in our urban areas.

Senator BAYH. Fine. I hope you will include this aspect in the
study. Whether it involves Cleveland, Memphis, Detroit, Chicago,
Indianapolis, Dayton, Knoxville, Louisville, Atlanta, or any other
city where there appears to be evidence wider buses are being used
over interstate highways, either within or outside cities, without
legal authority to do so, it should be inquired into.
Mr. DAvis. In every case, sir, where a violation of the law has come

to our attention, action has been taken to stop the operation. We
know of no violations of this law at the present time.
Senator BAYII. I hope that you will discuss this matter with our

staff.
Mr. DAVIS. We certainly will, sir, and that particular question

has already been discussed and we know of no cases in which wide
buses are being used on the interstate in violation of the law. No cur-
rent cases.
Senator BAYH. For example, is it legal for 102-inch wide buses to

go from Cleveland to the Ohio State Fairgrounds at Columbus on
Interstate 71?
Mr. DAVIS. Is that one of the grandfather clauses?
Mr. TURNER. No. That operation that you refer to, Mr. Chairman,

we know about. It is not legal under the provisions of the 1956 act.
We have asked for corrective action. It is either done on the basis
of a permit or it is illegal.
Senator BAYH. Can the State grant permits to permit this kind of

operation to happen, or can the Department?
Mr. TURNER. We do not have authority to grant permits at all.

The operation of any vehicle on a highway in any of the States is
under the control of the State or the local city government. We have
no control over that at all.
Senator BAYH. I think we could become all tied up in too much

detail in looking at particular cases. It is a very inconsistent situ-
ation, however, where this situation exists but the act provides for
denial of funds if this does happen. That would be, of course, your
responsibility. Even though the State may have a right to grant
special permits, it is difficult to understand how that can subvert a
Federal law. We don't want to impose hardship on anybody. This
helps to illustrate the inconsistency that exists in the way these 102-
inch buses are now being handled. They are allowed to run on many
highways, and yet there are some States where they cannot operate
on the best highways.

a
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Mr. DAVIS. Mr. Chairman, we will try to find any cases that are
violations and try to take appropriate action.
Senator BAYH. The irony is that, if there is a danger, for us to

say "OK, we will find out whether there is a violation and will pro-
hibit it." The restriction will apply only to the safest roads. There
is probably a greater danger on the highways where you can't pro-
hibit the wider buses than on those that you can. Is that not an accu-
rate comparison? What do you think, Mr. Turner? You are sitting
there in the hot seat.
Mr. TURNER. Mr. Chairman, the point you are referring to is in

the 1956 legislation and the sanctions that the Federal Government
has the authority to apply did not relate to the operation of the
vehicle but to whether or not the State has authorized that operation
to become legal. If it is illegal, thus it is operating in violation of the
State law, then that does not of itself require us to impose sanc-
tions. It is whether or not the State legalizes that operation.
Senator BAYH. And if the State legalizes it, then what?
Mr. TURNER. Then we would have to apply the sanction.
Senator BAYH. I understand. I didn't mean to give any other

inference. But is my generalization accurate? In your position of
responsibility, you might be required to intervene and say, "wait a
minute, stop this or we are going to penalize you." Aren't you really
stopping the use of the vehicle on the highway where it is safer to
use it rather than in other areas where you can't stop it?
Mr. TURNER. Yes, that is the inconsistency of the act and that was

one of the purposes of the legislation as proposed to remove that
rather glaring inconsistency. The description that you have given
of the way the buses operate on the less satisfactory mileages of the
system is correct and what the legislation sought to achieve when in-
troduced was to permit the use of the wider vehicle on the better
highways which is, of course, the interstate system by and large.
That is really the question before you.

Senator BAYH. Has any effort been made in the allocation of Fed-
eral funds under the Urban Mass Transit Act to determine whether
the fund is going to be spent for 102- or 96-inch buses? Is that part
of the criteria?
Mr. DAVIS. As far as I know, sir, there is no description in that act

that pertains to the widths of buses that shall be purchased.
Mr. TURNER. Mr. Chairman, in that connection I think we should

point out that assistance given through Urban Mass Transportation
Act apply only to vehicles being used inside the urban areas. The
majority of those, as the general has indicated earlier in response to
one of your questions, are 102-inch wide at the present time.
The buses that you are really talking about in this legislation are

the intercity buses operating on the main highways between the
cities. In that case, UMTA does not give any assistance to that type
of a bus.
Senator BAYH. Yes, but we all admit, do we not, that the possibil-

ity of less safe characteristics exist now in those areas where the
wider buses can be purchased under mass transit funds.
Mr. TURNER. That is in the urban areas only.
Senator BAYH. Yes, but there are situations in those areas tech-

nically described as urban which now qualify, right?
71-954-72----19
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Mr. TURNER. That is correct. But in most cases those are 102-inch
buses at the present time.
Senator BATH. Right. That is part of the hypocrisy in this situ-

ation. I hope those buses prove to be safe because there are a lot of
them now being used.
Mr. TURNER. In most if not all of those cases I believe you will

find that those bus widths are permitted under State statute, either
under the grandfather clause or under special legislation which per-
mits the wider bus, but restricts it to the use on the streets inside
the urban areas, and restricts it from the rural parts of the system
between the cities.
Senator BATH. I noticed an article in the Washington Post 3 or 4

days ago to the effect that DOT, in conjunction with or through
FAA, has given permission for the operation of commuter buses to
and from Reston on the Dulles Airport access road. Are those buses
going to be 102-inch buses or 96-inch buses?
Mr. TURNER. I don't think that we know, Mr. Chairman, precisely

which unit of equipment is being operated out there, but I believe
that most of the buses that are used by the W. B. & M. or Capital
Transit are probably 102-inch width but I do not know for sure.
Mr. DAVIS. May we supply the answer for the record, Mr.

Chairman?
Senator BAYH. Yes.
(The following information was subsequently supplied:)
Present plans for the Reston commuter buses are to maintain the 96-inch

width. The private carrier operating the service is definitely interested in going
to the 102-inch bus, but is constrained by the restrictions on its overall use in
his operations.

Senator BATH. Do you have any problem about the legality of
using wider buses on those particular roads?
Mr. TURNER. No, if you want to be technical, the statute would

not apply because the Dulles access road is Federal property and is
not part of the Interstate System.
Senator BATH. Is the access to Reston totally on Federal prop-

erty?
Mr. TURNER. No. the point I make is that the sanctions, just as

we were talking about earlier, apply only to legal operations on the
Interstate System, not to the other roads and streets.
Senator BATH. If we are going to be consistent about this, gentle-

men, here is a good example of a project that is pretty well under
Federal control, through DOT and FAA. In general you have al-
ready come to the conclusion that there is a problem deciding whether
it is safe to use the wider buses on the interstate. Thus you advocate
that this bill should not be passed until the research reports are all
in. OK, I will buy that. But if we are going to be consistent, should
we go ahead and sanction the same wider bus in a federally controlled
type situation despite the fact there is enough question about its
advisability that you can come up here and testify this bill should
not be passed?
Mr. TURNER. But those buses are buses already operating, Mr.

Chairman, from Reston on the existing highway system of the State.
Senator BATH. Then why does the General come up here and make
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his previous statement? Unless there is some question in your mind
about the safety of these buses, the General would not testify like
he has.
Mr. TURNER. We don't know the answer. That is our position. We

don't know the answer one way or the other.
Senator BAYH. You don't know the answer about the safety or the

operation on the access from Dulles, either, do you?
Mr. TURNER. That is correct.
Senator BAYH. Yet you are permitting use of the wider buses

there.
Mr. TURNER. That is correct.
Senator BAYH. I suppose Federal funds are being used to help

with the purchase of those buses?
Mr. TURNER. Well, I don't know about those particular buses.

The answer is that we don't know and therefore we are asking you
to delay action.

Senator BAYH. I concur that if you don't know, it is best to err
on the side of safety. But aren't you being a little inconsistent, be-
cause you don't know that factor about the Dulles access either?
Mr. TURNER. The buses are already operating, Mr. Chairman, and

the same inconsistency is they are operating on totally unsatisfac-
tory, less adequate roads than the Dulles access road.
Senator BAYH. I concur. I concur. I am sure they are. But the

same point could be made about this bill. We have gotten ourselves
over our heads in inconsistencies here. If we are really going to be
consistent, it seems to me we should say to the transit companies,
"Wait a minute, here is an access road totally within Federal con-
trol. Let us wait and use only 96-inch buses now on this highway
until we get answers to the questions that have not been satisfac-
torily resolved about the wider bus on the Interstate System."
Mr. TURNER. Right, but we may be drawing conclusions in this

instance that are unwarranted. I said I don't know whether the
buses are 96 or 102 inches. The reason I suspect they are 102-inch
buses, is because the majority of the buses that D.C. Transit owns
and operates are 102-inch buses.
Senator BAYH. Is the bus lane on 1-95 out Shirley Highway cov-

ered by a grandfather clause or any other provision which would
permit wider buses to be used there?
Mr. TURNER. The special bus lane that is now being used on Shir-

ley Highway, much of that is purely a temporary construction type
lane at the present time, that is being replaced by a regular lane 12
feet in width and the buses that are operating on Shirley Highway
are operating legally. The 102-inch bus can operate legally both in
the District and in Virginia within the D.C. metropolitan area. It
cannot operate elsewhere on the Interstate System but it can oper-
ate within the Washington, D.C. metropolitan area and can do so
legally on the Interstate System.
Senator BAYH. Is there anything else this committee should do?

I find myself in a rather uncomfortable situation here as chairman
of the subcommittee. I suppose any chairman of a subcommittee who
doesn't want to face this kind of a situation should not occupy that
post and perhaps should even not run for the Senate in the first
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place. But I think we really have a serious inconsistency here, based
upon a large number of reports that these buses are being operated
satisfactorily and safely, but with inconclusive data whether indeed
this is true in other areas. Nevertheless, many places are using the
buses, in some cases buying them with Federal funds, and often
operating them in conditions that are much less safe than those
which prevail on the interstate where they are now prohibited.
Is there anything we can do, whether by urging, pleading, or ap-

propriatin,c_r. to expedite the completion of those studies on the safety
of the wider bus?
Mr. DAVIS. Mr. Chairman, I would like to address that question.

Certainly there is very great validity in everything you have said.
I think that from the standpoint of the facts as they exist; namely,
that there are several thousand of these buses today operating; and
the fact, as Mr. Turner stated, that we really don't know about the
safety of the 102-inch bus; and that it is really and truly our re-
sponsibility to determine whether it is safe; we feel that we should
not take definite, positive overt actions, either in the direction of an
assumption that the bus is safe or that it is unsafe. As an alternative
we should complete thorough safety studies as soon as we possibly
can with the understanding that once they are complete, they will
point the way hopefully toward actions which can make them safe
if in fact they are not already safe.
In response to your question, whether there is anything that the

subcommittee can do, I would prefer that you adopt along with us
the view that we must complete our studies rapidly, that we should
report to you on the progress of those studies and that you should
have an understanding  the directions in which the studies are
pointing and the actions that the Department may have to take in
the event there are safety deficiencies in the 102-inch wide bus.
I believe, sir, that we have recognized the dilemma you have pin-

pointed, and I think we have viewed it as a dilemma. But on the
other hand, if we take an action in either direction, it would be on
an unwarranted assumption, either that the 102-inch bus is safe or
that it is unsafe. And of course there is the other fact I have men-
tioned that there are so many thousands of these buses already in
operation.
(Additional comments relative to the above colloquy follows:)
Q. Is there anything the Congress can do, either by urging, pleading, appro-

priations, or otherwise to expedite completion of our studies?
A. The interest Congress has shown in the wide bus issue by virtue of the

hearings has in itself stimulated the Department of Transportation to insure
that research relative to wide buses is completed in timely manner. Availabil-
ity and scheduling of facilities, including the wind tunnel installation, precludes
further speedup in the research process.

Senator BAYH. Let me submit some of these other questions that
seem pertinent to you for your consideration and response in writ-
ten form because several of them involve statistics. If there is any-
thing that we can do to urge the expeditious consummation of this
research so it could be moved up ahead of January 1973, I hope you
will let us know. There could be a lot of people's lives at stake. There
are many companies that are dedicated to providing comfortable,
rapid service which are anxious to avoid becoming involved in acci-
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dents. Since they are relying on the outcome of these studies, it is
our responsibility to make that information available as quickly as
we can.
You are familiar, perhaps, with New York Thruway's analysis

which will be reported today. The Chicago authority earlier gave
these buses a clean bill of health. Has the Department looked into
any other studies at all? Do you give any of them the Good House-
keeping Seal of Approval? What is your opinion of these?
Mr. DAVIS. Mr. Chairman, I personally have read all of the testi-

mony before this subcommittee very recently, and I assure you that
we feel, as you have indicated, the rather hot breath of urgency in
completing our studies. We believe very strongly that these studies
can be completed before a year is out and that we will be able to
consolidate them and make a determination on the safety of the
102-inch wide bus.

Senator BAYII. I hope you realize that some of us are very anxious
to be sure that does happen. Whatever congressional pressure, or I
should prefer to say congressional assistance that is needed to get
that job done, let us know. We want to work with you, not against
you, to help find the answers to these questions.
One last question. We are concerned, as you are, about the whole

future and place of mass transit. Are there any studies being con-
ducted, or should some be undertaken, which would determine the
effect more comfortable buses might have on traffic congestion? Do
we indeed get cars off the highway, and more passengers into mass
transit vehicles, by making buses 6 inches wider and providing what-
ever additional comfort that brings? Has the Department given any
attention to this problem?
Mr. DAVIS. Yes, sir.
(The following information was subsequently supplied:)
Q. Are there any studies going on right now, or should some be undertaken,

to determine to what extent wide buses induce persons to use mass transit
facilities?

A. As part of the evaluation of the Shirley Highway Express Bus project,
riders will be surveyed to rate the relative importance of the features of the
Shirley service. Of the 60 buses purchased for the project, one half have been
102 inches wide, and the other half have been 96 inches wide. It will be possible
to gain some insight into the inducement the wide buses with the wider seats
have in getting people to ride the buses. In order to precisely determine the
added inducement of the wide bus, it would be necessary to carefully measure
the passenger demand in a corridor served with regular buses and then replace
all the regular buses without fanfare with wide buses and measure demand for
an extended period thereafter. The Department does not have any plans to
undertake a test of such a great magnitude.

Senator BATH. When 20 cars go by in the rush hour, each with
only one person, and perhaps a pickup truck with two people, one
wonders what has been done in the way of seeing whether more
people could be attracted by mass transit?
Mr. DAVIS. Mr. Chairman, the Secretary personally, and the gen-

tlemen who are here with me this morning, I know, have personally
considered that problem very, very intensively, particularly during
the recent past.
As a matter of fact, the Secretary addressed himself to this prob-

lem at the Transportation Institute in New York just 10 days ago,
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as did Mr. Carlos Villarreal, Administrator, Urban Mass Transporta-
tion Administration. I might say, sir, there is a philosophical argu-
ment that if you simply substitute buses for automobiles, the auto-
mobile accidents being much more numerous than the bus accidents,
that you immediately create a safer situation for the people in-
volved. I feel very strongly, sir, that the mass transit problem will
create a more accident-free situation and one in which there is less
pollution of the atmosphere. In fact, all of the efforts, it would seem
to me, should point us toward reduction in the numbers of automo-
biles that come into the highly congested areas.
Senator BAYH. Are there any specific projects being undertaken

to nail this down, or is this simply Benjamin 0. Davis logic? It is
pretty good logic, but are there any facts and figures to back that
up? Are steps being taken to get that data?
Mr. DAVIS. May I ask Mr. Turner to comment, sir?
Mr. TURNER. Mr. Chairman, there is no subject in the highway

field at least that is getting any more attention than the one you
are talking about.
Senator BAYH. It involves pressures relative to other, more com-

prehensive legislation upon which I am sure you will be here to
testify later.
Mr. TURNER. I am aware of the circumstances that you describe

and I assure you that there are not a few experiments but many,
many, and a great deal of effort being effected in the direction you
just described.
Now, we will bring to you in hearings later this year, this session,

some proposals to further the objective that you describe, which is
ours too, to reduce the number of passenger cars crowding into our
congested downtown urban areas, and replace those with mass transit
type vehicles. In the Washington, D.C. case and hopefully in other
metropolitan areas we would like to accomplish the same thing.
Also, we are considering proposals that will make better utilization
of vehicles by increasing the number of occupants of those vehicles,
which is aimed in the direction you described.
You will be hearing more of this from not only Department wit-

nesses but others in the next few months.
Senator BAYH. I am anxious to get those ideas and those statistics.

It seems to me that reasonable development and use of a workable
mass transit system is indispensible to our well-being. From a gov-
ernmental standpoint, those of us who have to structure the program
so it will function properly and be acceptable to the public, have to
see that this type of mass transit system is the kind that meets the
needs of all of the various types of communities that exist.
But one of the real tie-ups and one source of the real opposition

to mass transit per se has been its limited scope and application.
One reason there has not been sufficient private investment and
Federal resources is that so much of our mass transit program, at
least from a public standpoint, has been directed at only a few local-
ities. There has been little publicity or activity about what could be
done to help people get back and forth to work and other pursuits
in the average hometown throughout the country. Any system that
doesn't do that, we are not going to be able to sell.
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Mr. TURNER. I have been preaching that gospel rather loudly at
every opportunity.

Senator BATH. Permit me to say amen.
Mr. TURNER. In 13 minutes I am due downtown to participate in

the dedication of 20 new buses to be used on the Shirley Highway
exclusive bus line.

Senator BATH. Are they 102-inch buses?
Mr. TURNER. I believe they are 102-inch-wide buses.
Senator BATH. Why don't you get yourself out of here so you can

be there on time. Thank you very much, gentlemen. We will be in
touch, and Mr. Turner, we will be seeing you.
Senator BATH. The next witness is Mr. John H. Reed, Chairman,

National Transportation Safety Board.
You may proceed, Governor.

STATEMENT OF JOHN H. REED, CHAIRMAN, NATIONAL TRANSPOR-
TATION SAFETY BOARD: ACCOMPANIED BY FRITZ PULS, GEN-
ERAL COUNSEL; WILLIAM C. FOSTER, ACTING DIRECTOR,
BUREAU OF SURFACE TRANSPORTATION SAFETY; ANTHONY L.
SCHMIEG, CHIEF, HIGHWAY SAFETY DIVISION; AND ERIC C.
SILBERSTEIN, LEGISLATIVE AFFAIRS OFFICER

Mr. REED. Thank you.
I am John H. Reed, Chairman of the National Transportation

Safety Board. With me today are Mr. Fritz Puls, General Counsel;
Mr. William C. Foster, Acting Director, Bureau of Surface Trans-
portation Safety; Mr. Anthony L. Schmieg, Chief, Highway Safety
Division; and Mr. Eric C. Silberstein, Legislative Affairs Officer.
We appreciate the opportunity of appearing before your subcom-
mittee to discuss H.R. 4354.
On May 4, 1971, the Safety Board presented its position on this

bill to the House Public Works Subcommittee on Roads. The Board
opposed passage of the bill pending results of the analysis and review
of hazards or safety improvements derived from our existing bus
safety recommendations and from observations of 102-inch-wide
buses and descriptive literature. We proposed that an assessment
of the safety problems associated with wider buses could be accom-
plished by scientific testing and analysis of available engineering
information, instead of waiting for accidents to occur.
Among the identifiable safety hazards we previously pointed out

and which the Department of Transportation is now studying are:
(a) Frequency of excursion into other lanes will increase with

wider buses under present driver capabilities and highway configu-
rations. This question involves vehicle steering capability, vehicle
stability, and driver steering behavior;
(b) Improved braking on all models of buses, including braking

performance characteristics;
(c) Reduce tire loadings on wider buses resulting in increased

or decreased traction;
(d) Increased influence of wind blast in passing other vehicles in

opposite directions which might affect safety margins of some ve-



hides. The blast effect is a significant hazard, but we feel tests will
show little difference between the blast characteristics of the 96-
inch and 102-inch buses.
I will now discuss certain hazards which appear to be inherent in

wider buses as a result of designs made possible by increasing the
width to 102 inches. You will note from my discussion of these haz-
ards that some of the safety problems are also present in most other
types of buses. Whether the hazard exists in only 102-inch buses or
in all buses, there should be assurance that means to correct these
safety problems are found and, in the case of 102-inch buses, that
the hazards are eliminated in the design stage of the vehicles be-
fore expanded operations are approved. The Safety Board believes
it is fortunate that we have an opportunity to make the vehicles
safer in the design stage in this instance rather than the necessity
to make safety recommendations concerning vehicles already in
service.
Much work is now underway in the Department of Transportation

to identify and solve the problems associated with wider buses. We
believe, however, that attention should be given, prior to enactment
of H.R. 4354, to insure that the stability of wider buses is not com-
prised by alterations made possible by the increased width; that the
safety of passengers be considered in the event of an accident where
the bus may overturn; and that more effective escape facilities are
provided.
The increased height of the bus, which could go as high as 131/2

feet, would place seated passengers at a greater height than ever
before. In the 12-foot-high bus, the head of a 6-foot tall seated
passenger is over 9 feet above the level of the road. In the event the
102-inch bus overturns, a passenger would strike the ground at a
higher velocity than in any previous bus.

Also, the linear velocity of unrestrainted passengers is proportion-
ately increased by the added height, thus tending to increase the
severity of injuries. The tumbling effect of the unrestrained passen-
gers thrown from their seats is also increased. We believe that passen-
ger safety will be adversely affected by raising seats to this height
and that the design of the wider buses must compensate for this
problem in order to provide an acceptable level of safety.
In addition, the increased height of 102-inch buses may raise the

center of gravity and provide a relatively poor overturn stability
factor for a loaded bus, as compared to the stability factors in some
contemporary, buses. The stability factor of a vehicle is the ratio
of the center of gravity height to one-half of the vehicle tread width
and is a specific numerical relationship which can be related directly
to the likelihood or the susceptibility of the vehicle to overturn.
There is no way in which the stability factor for the proposed

102-inch-wide bus can be estimated unless we know its tread width
and center of gravity height. One 102-inch bus seen by the Safety
Board did have a wider tread width. A second had a wider and
higher bus body superimposed on a 96-inchwide axle with the same
suspension and braking systems. The stability for these two buses
appears to be different.
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The reason we attach so much importance to the stability factor
is that evidence from accident investigations shows that overturning
of buses is present in most fatal bus accidents. The Board has asked.
the Federal Highway Administration to study the relationship be-
tween bus overturn accidents and fatalities.
The stability factor of higher and wider buses can be very sensi-

tive to changes in the load weight in the express compartment. In-
creased express package capacity, combined with higher seat height.:
require that an acceptable center of gravity be maintained in order
to preserve the present overturn stability numbers. When a bus is
carrying adult passengers, as on a 1-day excursion, with no cargo
in the underfloor compartments, the overturn stability factor will
be adversely affected. At this time the stability factor of wider buses
is not set by regulation. This hazard should be controlled by a
standard before the wider buses are approved.
As mentioned before, the Board is concerned about the difficulty

of passengers escaping from bus windows when the bus is overturned.
In existing buses the windows are 8 feet above the side wall of the
bus on which passengers will come to rest when they are thrown
from their seats. On 102-inch buses the height of the escape windows
would increase, and this is a critical factor.
Senator BAYH. Is that a plus or a negative factor, in your judg-

ment?
Mr. REED. This would be a negative factor because the height of

the escape window would be higher on the 102-inch bus.
Senator BAYII. Could you please go over the figures? How much

higher?
Mr. REED. Six inches higher.
Senator BAYH. What difference would it make if the bus is on

the side? Is the height of the window going to be 6 inches more
from the top of the bus? It is the 6 inch dropping down from the
side of the bus which would be important. This is a layman talking.
You tell me whether I am right or wrong.
Mr. REED. The 6 inches would be that much further out and it

would be more difficult to escape. You would have to move that
much farther to get to the opening:
Senator BAYH. All right.
Mr. REED. If the bus is turned over, you would have a higher

velocity at impact because of the increased height.
Senator BAYH. That is a different point. I was trying to put in

proper perspective the height of the window.
You are talking about a bus that is on its side, with 6 inches more

required to get up or down to the opposite window.
Mr. REED. That is right.
Senator BAYH. Not the height of the window per se in the vehicle.
Mr. REED. No, it is the distance the passengers have to travel to

escape.
Actual performance tests of escape from buses should be required

to determine if passengers can escape from a bus regardless of its
attitude following a crash. This problem exists in all buses, of course,
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but we believe the hazard will be increased in the case of wider
buses. We expect that escape performance tests for existing buses will
show the need for additional escape methods, and that currently re-
quired windows are unsatisfactory in the present bus configuration.
If additional escape methods are not provided, there is increased

probability that in higher buses in an upright attitude a person who
drops or falls to the ground through push-out escape windows will
suffer more severe injuries. Also, when the wider bus is on its side,
the presently required push-out windows would be 6 inches farther
away from the passenger who must stand on the side arms of the
seats and push the 80-pound window up and hold it open while he
climbs out.
Time also is a critical factor in escape from buses following a col-

lision even if the bus remains upright. The University of Oklahoma
Research Institute under contract to the National Highway Traffic
Safety Administration published a report entitled "Escape Worthi-
ness of Vehicles and Occupant Survival."
Finding No. 9 cites that—
Minimum demonstrated escape times for inclusion in a performance standard

have not been studied specifically under this contract. However, escape times
longer than 90 seconds with 50 per cent of the exits usable should be viewed
with skepticism.

The report discusses tests of escape from a schoolbus in an up-
right attitude, and on its side. The bus was occupied by 58 high
school students. Escape tests were made under daylight and simu-
lated night conditions. Some of the students were injured when push-
out windows fell on them and when they jumped from the bus even
though mattresses had been placed on the ground under all exits.
In this experiment escape times were excessive.
The average times for escape were as follows:
(1) Bus in upright attitude. Using all exits.

(a) Daytime, 41.0 seconds.
(b) Nighttime (simulated) , 43.5 seconds.

Senator BAYH. What kind of bus was involved in the test?
Mr. REED. This was a schoolbus, 58 youngsters.
Senator BAYH. I am trying to see how that relates to the 102 inch

versus 96 inch width.
Mr. REED. I will point this out a little later.
(2) Bus on its side.

(a) Daytime, using all exits, 82 seconds.
(b) Daytime, only rear exit, 107 seconds.
(c) Nighttime, using all exits, 154 seconds.
(d) Nighttime, only rear exit, 161 seconds.

The Board is concerned about what these escape times would be
if a 96-inch wide, or especially a 102-inch wide intercity bus, were
substituted for a schoolbus and the young, agile students were re-
placed by an average load of commercial bus passengers.
Senator BATH. Do you not think that the escape speed record of

high school students would be greater than average bus passengers?
Mr. REED. Yes, sir; I think that would be a logical conclusion. Tests

.•4
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should be made to determine a safe time to escape from a bus the
same as you do in an airplane.

Senator BAYH. I don't want to interrupt your testimony, but a
minute ago you said there would be an answer to my earlier ques-
tion.
Mr. REED. You wanted to know the connection. We are pointing

out our belief that tests should be conducted with 96- and 102-inch
buses because of this test with a schoolbus. It took quite awhile for
the youngsters to get out. How long would it take for the average
load of business passengers to get out? That is the point we are
trying to make.
Senator BAYH. Whose responsibility is it to conduct that type of

test? Is it yours, or is it Mr. Toms' and his agency, or who would
have the ball in this matter?
Mr. REED. It would be the National Highway Traffic Safety Ad-

ministration. Mr. Toms' organization should conduct these studies.
Senator BAYH. You don't know whether he has or has not done

so?
General Davis, is any study like that under consideration?
Mr. DAVIS. No, Mr. Chairman. But what is under consideration

are all of the recommendations of the National Transportation Safe-
ty Board with respect to the 102-inch bus and they have raised
several items that are not under consideration, and it is up to the
Department to determine whether they should properly be brought
under consideration or the reasons for not doing so.
Senator BAYH. When were these recommendations made?
Mr. REED. The various recommendations date back to March 7,

1968, and we have made some since that time.
Senator BAYH. I think it is a reasonable question.
General, you are not on the stand now, but why is the Department

just now considering those recommendations?
Mr. DAVIS. Mr. Chairman, there is a very reasonable question as

to why we are late in conducting the studies.
Senator BATH. If we are late, then let's not be any later.
Mr. DAVIS. That is my view, sir.
Senator BAYH. Let me insist, if I may, as I earlier suggested. that

we have common ground here. We are not going in a different di-
rection in regard to the importance, urgency, and need for the study.
Let me emphasize as well its completeness, so that when it is fin-

ished there will be no need to feel duty-bound to say, "But you
haven't answered these questions that have been raised since 1968."

Let's include those questions so that if we are going to err, let's
err on the side of inclusion, not exclusion, if I may suggest.
This is important not only in determining policy. If these ques-

tions are brought into proper focus within the industry, various
companies can take advantage of these investigations and the ques-
tions that you raise. Perhaps they already have, but I think it would
be helpful to them as well as the public.
Mr. REED. Mr. Chairman, have I clarified the reasons I think the

school bus escape is important?
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I might also point out—
Senator BATH. For buses of any width.
Mr. REED. That is correct.
We first raised this question after investigation of a bus accident

at Baker, Calif. The Board called upon the Federal Highway Ad-
ministration and the bus industry to change the basis of their re-
quirements intended to insure escape from buses so that they are
based upon performance tests of ocupants escaping from buses in
all attitudes. This recommendation was repeated again in the Safety
Board's report entitled, "Chartered Interstate Bus Crash, I-80S, at
Beaver Falls. Pa."
As far as we know, no escape tests have been made other than

those involving school buses referred to previously, and no escape
performance standards have been established.
These results strongly suggest that all buses should comply with

performance standards.
For the reasons stated, the Safety Board recommends that H.R.

4354 not be enacted until the completion of the Department of Trans-
portation's studies and until the DOT has promulgated, and the bus
industry has implemented, adequate safety standards. I should add
that one member of the Boa rd does dissent and favors enactment,
and submit for the record Isabel Burgess' dissent from the position
I am enunciating to you today. I offer her dissent statement for
your consideration.
Senator BAYR. I ask unanimous consent that her statement be in-

cluded in the record.
Mr. REED. I hope this information is useful in assisting your sub-

committee in its work and assure you that the Safety Board is pre-
pared to provide you with any additional information which you
might find necessary. Again, I would like to thank you for this
opportunity to testify today. My staff and I would be happy to
answer any questions you or the committee members may have.
(The statement of Isabel Burgess referred to, follows:)

DEPARTMENT OF TRANSPORTATION,
NATIONAL TRANSPORTATION SAFETY BOARD,

Washington, D.C., February 14, 1972.
HON. BIRCH BAYH,
Chairman, Subcommittee on Roads,
Committee on Public Works, U.S. Senate,
Washington, D.C.
DEAR MR. CHAIRMAN: This letter is in regard to your Subcommittee's hear-

ings on H.R. 4354, a bill to amend section 127 of title 23 of the United States
Code relating to vehicle width limitations on the Interstate System, in order
to increase such limitations for motor buses.
A review of the testimony of the Honorable John H. Reed, Chairman of the

National Transportation Safety Board, and that of General Benjamin 0. Davis,
Jr., Assistant Secretary of Transportation for Safety and Consumer Affairs,
leads me to believe that the Department of Transportation and a majority of
the Members of the National Tranportation Safety Board may have lost sight
of the basic intent of H.R. 4354.

Obviously, safety is of great concern to everyone, and I certainly do not want
to see unsafe buses—or any other unsafe vehicles, for that matter—travelling
our nation's highways. If there is a need to revise the design of buses to make
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them safer, and that need is supported by tests and actual experience, then it
is certainly incumbent upon the Department of Transportation to apprise the
bus industry of those changes required to eliminate these problems. However,
I think it is unfair to withhold passage of H.R. 4354 at this time until everyone
is completely satisfied that buses have been made as safe as possible. This sat-
isfaction may not be attained for many years, and, as is the case with most
things we do in life, we must reach the point of compromise.
The purpose of this legislation, in my opinion, is simply to put States not

covered by the Grandfather Clause, which was included in legislation passed
in 1956, on equal footing with States already operating 102" buses. By denying
passage of this permissive legislation, the Congress would economically penalize
those States not now authorized to operate 102" buses.
My position might be different if I were convinced that there is a clear and

present danger associated with the operation of 102" buses. However, I cannot
accept that conclusion since a review of accidents involving 102" buses does
not indicate that a clear and present danger exists.
I believe H.R. 4354 should be enacted. I also believe that the Department of

Transportation should continue its studies of ways and means to make buses
safer. I am convinced that both of these purposes can be accomplished simul-
taneously.
I shall greatly appreciate your entering this letter in the permanent record of

the hearings on H.R. 4354.
Sincerely yours,

(Mrs.) ISABEL A. BURGESS,
Member of the Board.

Senator BATH. Let me ask two or three questions about the points
that you have raised. First, though, I express the subcommittee's
appreciation for the responsibilities you have and the way that you
are carrying them out. Have you discussed this problem of bus es-
cape, and the concern that you have about the design characteristics
which you think might decrease safety in a wider bus, with the
management of those companies that operate and manufacture this
type of vehicle?
Mr. REED. Yes, Mr. Chairman, as a Board we feel it is important

to maintain a close contact with the industry. We have met with
the National Association of Motor Bus Operators and have a fine
working relationship with them. They brief us occasionally to update
the state of the art as far as bus manufacture and operation are
concerned.
We have discussed with them various problems we felt were of

concern, and I believe they are aware of the views of the Board
pertaining to some of the points raised today.
Senator BATH. Has any effort been made to incorporate some of

the suggestions you have made or to deal with criticisms you point
out?
Mr. REED. Yes, the bus operators and bus manufacturers have been

responsive. I won't say they will always agree, but I personally feel
they have a positive attitude in wanting to improve the level of safety
on their buses.
Do you have a comment, Captain Foster, concerning response from

the industry in relation to a number of our recommendations?
Mr. FOSTER. In the Baker, Calif. accident, the Board's recommenda-

tions were released on December 31, 1968. One was to NAMBO.
'Their response was that they acknowledged the receipt of our recom-
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mendations and indicated that they would be in further correspond-
ence with the Board.
We received a further reply indicating that they felt that per-

formance standards and test procedures relative to escape capabilities
of buses should be developed by an independent research group
working under guidelines established by FHWA and with appro-
priate advice and assistance from both the administrator and inter-
city bus industry.

Senator BAYH. Is any study like that being undertaken now?
Mr. FOSTER. To the best of my knowledge, I don't believe so. We

have had further response from them, however. In 1970, Greyhound
Lines made a positive comment with respect to a Board recommenda-
tion that there be advice to passengers as to the location of escape
windows. They have indicated that they have put decals in to
advise passengers of the location of escape windows.

General Motors Corporation is very interested in methods of es-
cape from buses after crashes. Their next line of intercity coaches
will incorporate escape hatches. Windshields should be the push-out
type to provide for emergency escape. This was the essence of the
response from industry.
Mr. REED. Positive steps have been taken by segments of the in-

dustry to implement some of the Board's recommendations.
Senator BAYH. With regard to proposed research being conducted

by an independent agency, do you think that is a reasonable sug-
gestion? What is your position on it?
Mr. REED. I don't know if I quite understand the question.
Senator BAYH. Apparently the motorbus operators have suggested

in response to the Board's recommendation after the accident at Baker
that they thought an independent agency or independent group
should study and recommend criteria for safe escape from buses
involved in accidents. Is that an accurate interpretation?
Mr. FOSTER. Their specific response was that they felt that the

information desired that would be used to determine performance
standards and test procedures could best be determined through an
independent research group working under guidelines established
by FHWA and with appropriate advice and assistance from both
the administrator and the intercity bus industry.
I read into this their desire to have detailed testing done under

contract by an appropriate—that would be to my reading—organiza-
tion approved by the industry. I would assume that it would be done
in a fashion similar to most of the contract performance which is
under the authority of NHTSA.
Senator BAYH. Do you think that is a good idea?
Mr. REED. I personally feel it is reasonable to have a Federal

agency do the research and establish criteria. I see nothing wrong with
this, although the bus industry could also establish standards of
their own and this might obviate the necessity of a Federal
regulation.
Senator BAYH. You point out the concern you have that the wider

and the taller bus would be less safe. Is there any reason why the bus
that is wider, per se, need be any taller?

A

•
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Mr. REED. I would think that would be a matter of maintaining
the center of gravity, the stability factor. If compensation factors
are built into the design, there is no reason why it should not be as
safe. I think what we are saying is that there should be designs to
take care of the extra height and still be as safe as the present day
buses.
Senator BAYH. Those who are suggesting very strongly that the

legislation before us is adequate also claim that the wider bus is
safer, the primary ingredients of that safety being a larger brake
drum and more undercarriage capacity.
For example, the Greyhound chart indicates that total effective

brake drum area in square inches in the 96-inch but is 1,909, whereas
in the new model it is 2,116.
Do you have any thoughts on that?
Mr. REED. I would say there
Senator BAYH. They also point out there would be a better sus-

pension system.
Mr. REED. There is no reason why the 102-inch bus can't be safer

than the present bus, especially with greater braking and better
stability. It can be a safer bus. I think what we are saying primarily
is we still don't know, and we need the results of these tests which
are underway in the Department to be really sure.
Senator BAYII. There seems to be two concerns that you stress rela-

tive to the safety aspect of the wide bus. One is the height, which
you fear would increase and would raise the center of gravity, thus
increasing tipover possibility. Second is the escape problem.
Are those the two primary ingredients?
Mr. REED. Those are the two primary concerns we have.
Senator BAYH. Going again to the safety factor, is there any evi-

dence in the studies you have made of bus accidents to show that
a larger number of 102-inch buses have tipped over than 96-inch
buses?
Mr. REED. I am not aware of any.
Mr. Schmieg, Chief of our Highway Division is here.
Mr. SCHMIEG. No, sir, we have not, and the record we get from

FHWA doesn't give the widths or has not so far.
Mr. REED. It is my understanding that we have not investigated

accidents involving 102-inch-wide buses.
Senator BAYH. Is that to say there have been no accidents with

102-inch buses?
Mr. REED. No, sir. Our charter is such that we have to be selective

in the accidents we choose to investigate because of our limited man-
power in this particular field. We select those where a considerable
number of people have been injured or killed, those that are of na-
tional interest, or those from which lessons can be learned. We make
recommendations which, hopefully, will eliminate that type of
accident.
Senator BAYH. If, indeed, there is a safety problem with 102-inch-

wide buses, and your organization is charged with responsibility of
investigating those accidents that are significantly important, and if
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there are no 102-inch-wide bus accidents which meet your criteria of
significance, you haven't investigated them. At least as of today the
reality of this presumed increase in accident potential has not been
borne out.
Mr. REED. That is correct, not in the types of accidents that meet

our criteria.
Senator BATH. How many bus accidents do you investigate in a

year?
Mr. REED. Not too many. It would not be over 3 or 4 a year.
Mr. SCHMIEG. About two a year.
Mr. REED. Not many because of our limited manpower. As you

know, we investigate automobile accidents as well as bus accidents.
Senator BATH. One last question.
Mr. REED. We only have seven people in the highway field full-

time, so we are limited. We would like to do more.
Senator BATH. I believe that the members of this committee, dur-

ing the years of our distinguished chairman's leadership, have been
greatly concerned about highway safety. We can be more responsible
by urging the Administration and everybody else involved to pro-
vide your agency more resources so you can operate more effectively
over a larger area.
Mr. REED. We are most eager to do that, and any help you can

give us will be appreciated.
Senator BATH. I am sure the chairman of the full committee will

agree with me.
Senator RANDOLPH. May I interrupt at that point?
Senator BATH. You can never interrupt, Mr. Chairman. Please

proceed.
Senator RANDOLPH. Proceeding with the question of funds to do

an adequate job. Have you made a request for those funds?
Mr. REED. Yes, we have made a request for funds.
Senator RANDOLPH. In what amount
Mr. REED. Our request to the Office of Management and Budget

was for a total budget of $10.3 million. We will provide a copy of
the budget for the record.
(The budget referred to follows:)

NATIONAL TRANSPORTATION SAFETY BOARD,
DEPARTMENT OF TRANSPORTATION,
Washington, D.C., February 18, 1972.

HON. JENNINGS RANDOLPH,
Chairman, Committee on Public Works,
U.S. Senate, Washington, D.C.
DEAR MR. CHAIRMAN: This letter is in further response to your question re-

garding the National Transportation Safety Board's budget submission to the
Office of Management and Budget following my testimony before the Subcom-
mittee on Roads concerning H.R. 4354.
By copy of this letter, I will also provide the Subcommittee Chairman, Sen-

ator Birch Bayh, with the same material.
If I can be of any further assistance, please do not hesitate to let me know.

Sincerely,
JOHN H. REED,

Chairman.
Enclosure
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EXCERPTS FROM THE NATIONAL TRANSPORTATION SAFETY BOARD FY 1973 BUDGET
SUBMISSION TO THE OFFICE OF MANAGEMENT AND BUDGET

SUMMARY AND HIGHLIGHTS

One of the most profound and pressing problems facing the nation today is
how to improve transportation safety. The situation is alarmingly simple—how
to reduce the individual fatalities that occur every day which, when added up,
paint the tragic picture shown below:

FATAL IT I ES
IN TRANSPORTATION ACCIDENTS

1970 : 58,813

RAILROAD
GRADE-CROSSING 706

1,440

TAL HIGH
3

*PRELIMINARY ESTIMATE

MARINE
COMM. RECR.
430 1,418

*DESTRIA
10,40

GENERAL AVIATION
1,273*

AIR CARRIERS 146

PIPELINE 40

BICYCLES
820

MOTORCYCLES
2,330

NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D. C. 20591

August 30, 1971

Transportation accident-related deaths, according to the Statement on Na-
tional Transportation Policy, are the sole cause of the increased probability of
accidental death across the country. In fact, the actual magnitude of the loss
of life due to transportation accidents over the past ten years is equivalent to
the total destruction of the population of San Diego, California, or Denver,
Colorado, or Cincinnati, Ohio, or Atlanta, Georgia.
Nor does the nation's anguish end with the deaths alone. To these deaths

must be added 14,000,000 accidents, severe injuries to more than 2,000,000
persons, and economic losses surpassing $15,000,000,000 every year.
The National Transportation Safety Board operates in the service of the

national goal to reduce this unconscionable loss, which has heretofore com-
manded limited resources and attention. It is the Board's responsibility, as
well, to assure that the public is not slighted because of a desire to economize

71-954-72 20
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at the expense of achieving major reductions in death, injury and property
loss. The National Transportation Safety Board believes that its 1973 budget,
though minimal, strikes the best balance between the need for economy and the
overwhelming necessity to insure the public safety.
In this budget submission we have for the first time attempted to quantify

to the extent possible the results we believe can be achieved—in terms of savings
in lives and property loss—if the resources requested to carry out the programs
described are made available. We expect during the coming year to refine and
clarify these objectives further and to develop more effective means for
measuring results achieved. In the interim, however, even if the objectives
set are only 50% met, the additional cost of the programs requested will have
been more than paid for by the economic destruction and human misery averted.
On the other hand, the loss of even 50% of the lives and property projected
as savings goals is irretrievable.
The programs developed to achieve the objectives set are keyed to the

Safety Board's three major substantive functions: the investigation and
determination of probable cause of accidents; the investigation of safety
problems; and the conduct of certificate and license appeals. The programs
are presented in a format corresponding to the organization of the &day
Board, with the first two activities dealing with policy and support functions,
and the third, fourth, and fifth activities dealing with aviation safety, surface
safety, and certificate and license appeals respectively.

SURFACE TRANSPORTATION SAFETY

The figures bear repeating: there were 53,360 fatalities on the highway; 1,440
fatalities at grade crossings; 706 fatalities in railroad transportation; and
1,782 fatalities in marine transportation during 1970. The most that can be
realistically hoped for is that the figures will not remain relatively constant
over the next few years if expanded programs are not initiated this year.
The Board is nevertheless optimistic about the potential of its surface

transportation safety program. Three major new thrusts are proposed which
if implemented will result in a tangible, identifiable saving in lives, and prop-
erty loss: (1) a program to take specific direct action against accident losses
occuring in each mode of transportation through conduct of a forensically
adequate number of accident investigations by field staffs immediately avail-
able to investigate such accidents before evidence disappears; (2) a carefully
structured program to identify and make recommendations to improve the
institutional, management, and administrative framework of agencies and
organizations directly involved in creating a safer environment for the modes;
and (3) a Board program to identify and obtain the statistical and accident
data necessary to permit accident causal analysis, review of significant prob-
lems in safety management programs, and analytical comparisons among
modes; and to exercise of an oversight function in terms of statistical data
and research.

Specific technigal recommendations aimed at effecting direct, detailed
improvement in some aspect of the transportation system (operators, vehicles
or equipment, paths of movement) offer the most immediate and concrete
prospect of reducing losses resulting from transportation accidents. Such
recommendations are developed mostly as a result of accident investigations.
But the Board has encountered major difficulties in exercising its accident
investigation function in the field of surface transportation safety. The most
serious problem is that Safety Board personnel cannot reach automobile, rail,
and pipeline accidents at distant locations throughout the United States from
Washington in key time to thoroughly investigate all aspects of the accident
before key factual information is lost (vehicles moved and repaired, witnesses
dispersed, accident scene cleared, etc.). To overcome this deficiency, highway,
rail, and pipeline accident investigators will be placed in 11 strategic locations
throughout the United States to assure prompt investigative response on signif-
icant surface transportation accidents.
The Safety Board has identified 30 significant institutional and management

needs and problems, some of which apply to all the modal agencies and others
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to individual areas of transportation. While the impact on losses, if these

problems are not corrected, is substantial and the effects are long lasting, the

process of correction itself is a long-term one. Nevertheless, the Board's program

in this area calls for an increase in the number of institutional and management

recommendations made primarily through special surface safety studies. Par-

ticular emphasis will be given to responding to the need to improve the adminis-

tration of new safety authorities in their initial stages.
Another severe difficulty faced by the Safety Board is its inability to perform

reviews and analyses of typical accident data. In great part this is due to the

lack of the data itself. Thus, the program proposed by the Board in this area

involves establishment of a special data analysis staff. The work effort of this

staff will consist of reviews of statistical data programs of the modal agencies,

reviews of data available to the modes (or which should be available to the

modes), reviews of modal research programs and independent evaluation of

individual research results, and independent analysis of accident data held by

the modes to reveal new problems.
If the Board's surface program and budget recommendations are not adopted,

the piecemeal approach to surface transportation safety problems will be per-

petuated. NTSB's programs, on the other hand, will result in comprehensive

accident investigation and safety analysis, major institutional changes, a

systematic surface safety program and most importantly, the following specific

reductions in future transportation accident losses:

A saving of 5,000 highway fatalities by 1974 representing a minimum of

$215,000,000 in costs relating to this loss of life;

A saving of 14,838 accidents and $860 million in total damage costs from

railroad derailments over a 10-year period;

A reduction to zero of the number of losses caused by poor packaging of

passengers in crashes involving newly built trains or cars, both in railroad

and rail transit;
A saving of 720 lives per year in grade-crossing fatalities, at the end of

15 years;
The prevention of 3 major ship casualties, 60 to 80 fatalities, and one

major ecological or environmental disaster per year in marine transporta-

tion;
The prevention of 380 accidents and 10 fatalities per year resulting from

pipeline accidents; and
A saving of 1,000 accidents and 55 fatalities per year in hazardous

materials accidents.

CERTIFICATE OR LICENSE APPEALS

The limited resources in the National Transportation Safety Board's third

activity, that of certificate or license appeals, also presents an alarming problem.

The workload for the Office of Hearing Examiners has significally increased.

Fifty percent of this increase is due to the fact that NTSB is now the only

point of appeal in aviation cases since the FAA no longer has a hearing pro-

cedure. The result of this increased workload is a year's backlog in certificate

and license appeals. The unacceptable time lag in conducting these appeals

will adversely affect the ability of a certificate or license holder to earn his

livelihood . This selfsame delay in reviewing an appeal may imperil the public

safety by not taking immediate action against a certificate or license holder

who is irresponsible.
The National Transportation Safety Board's budget submission for FY 1973

of 471 positions and $10,480,000, an increase of 182 positions and $3,330,000

over FY 1972, represents what we believe are the minimum resources required

to undertake the program goals outlined above.

Included are an increase of 85 personnel for a total of 278 in the aviation

function; an increase of 68 personnel for a total of 102 in the surface function;

an increase of 2 personnel for a total of 14 in the appeals function; and an

increase of 27 personnel for a total of 77 in the policy and support functions.

These programs and positions, which we have justified in the following activ-

ities will, if implemented. provide a substantial beneficial impact on transporta-

tion safety and will result in significant major safety divdends.
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II. FINANCIAL REQUIREMENTS

NTSB Total

Fiscal year Fiscal year Fiscal year
1972, actual 1972, estimate 1973, estimate Increase

Positions 281 289 471 182Permanent man-years 264.8 274.6 370.9 96. 3Temporary man-years 7.0 4.0 8.0 4.0Amount $6,375, 700 $7,150, 000 $10,480, 000 $3,330, 000

Breakdown of increase:
Increased salary costs:

Annualization of fiscal year 1972 staff expansion  $89,900'Annualization of fiscal year 1972 within-grade increases 50,600For fiscal year 1973 within-grade increases  43,600Increased overtime and premium pay requirements 28,0002 less days pay in fiscal year 1973 (45,000)Annualization of positions approved in prior years 73,700Decrease in average grade .3 for fiscal years 1972 and 1973_ _ _ (75,500)Increased cost of temporary and intermittent employees  31,000Increased cost of military reimbursement 6,000Increased cost of witnesses 1,000

Total 203,300

Adjustments in current program due to increased cost and workload:
Annualization of fiscal year 1972 staff expansion  16,700Increase in regular travel and automobile rental 60,000Increased cost of transportation of household goods  10,000Increased cost of rent and communications 31,000Increased cost of hearings 12,000Increased cost of government support services 55,900Increased cost of transportation investigations 42,300Increased cost of printing and photographic services 88,000Increased cost of supplies 8,000Increased cost of laboratory equipment _  219,000

Total 542,900

Increased costs associated with additional positions:
Personnel compensation and benefits for man-year _  1,Travel (includes training ($45,000), rent of commercial vehicles

($24,000), change of station ($37,500), and basic travel
($109,500)) 

Transportation of things (includes cost of transportation of
investigation equipment ($10,000) and movement of personal
property or change of station ($102,000)) _ 

Rent, communications, and utilities (increased cost of corn-numications, mail service, etc., for additional personnel) 
Other services (increased cost of additional government and
nongovernment services such as payroll, health, wreckage re-
moval, analysis, guard service, hearing costs, visuals, DOT
support and aviation safety studies) 

Printing and reproduction (increased cost due to increased
production)

405,

216,

112,

105,

443,

145,

900

000

000

000

600

000Supplies ($100 per person)  
Equipment ($900 per secretary, $900 per investigator, $400 per

18, 200

GS-13 and under, $800 per GS-14 and over) _ 138, 100

Total  2,583,800

Grand total_   3,330,000

A
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Highway Safety Division—Permanent positions

1971 actual 11
1972 estimate 11
1973 estimate 19
Increase 8

Highway safety covers 91% of losses from transportation accidents and the
resultant death, injury and property loss. The highest losses in relation to ex-
posure occur in the highway mode. The passenger fatality rate per hundred
million passenger miles is far higher for automobile than for the total of all
rail, bus, and air carrier transportation.

1970 Passenger Death Rate Per 100 Million Passenger Miles

Automobiles  2.10
Buses  .10
Railroads  09
Scheduled Air Carriers .00

In addition, the fatality rate ber billion tons of freight transportation is four
times as high for highway freight transportation as for the other surface
modes.
This problem will be attacked through the investigation of highway accidents

and highway safety problems. The Safety Board's program in FY 1973 pro-
vides for the adequate investigation in a timely manner of a significant number
of highway accidents, determining the cause of these accidents, and developing
and publishing recommendations to prevent their recurrence. A key aspect
of this investigation program is the implementation of a highway investigation
field staff to provide immediate access to the accidents, as the accident scene
Is cleared very rapidly in highway accidents. In addition significant institution-
al, management and administrative safety problems in the highway safety area
will be analyzed and special studies will be developed which include recom-
mendations to correct these problems. A major deficiency in this area, in the
past, has been the lack of staff to analyze the available statistical data which
offer the potential for uncovering many new safety problem areas. This de-
ficiency will be corrected through the requested safety data analysis staff.
The workload and staffing required to accomplish this program in FY 1973
is as follows:

WORKLOAD

Indicator

Profes-
sional
man- Number of units of work

hours to accomplished Professional man-hours reqts.
aCCOM
Wish 1 FY 1971 1972 (es- 1973 (es-

work unit (actual) timate) timate) 1971 1972 1973

Accident investigation—major  600 5 5 10 3,000 3,000 6,000
Accident investigation—other  40 10 10 20 400 400 000
Observation—other agency investigations_ 25 20 20 75 500 500 625
Analysis of other agency accident reports_ 2 530 530 750 1,060 1,060 1,500
Special safety studies  400 5 5 9 2 000 2, 010 7,6110
Recommendations  2 74 100 225 148 200 450
Public hearings—accidents  300 2 2 6 600 600 1,800
Symposiums—safety issues  300 0 2 2 0 600 600
Technical conferences  8 12 12 -.., :35 '20
Liaison—other agencies   2   700 700 700
Monitor DOT safety and research pro-
grams  25 30 30 50 750 750 1,250

Safety goal studies •  50 0 10 12 0 500 600
Recommendation implementation meet-

i og.s 50 0 5 8 n 250 AM
Public inquires   1,000 1,030 603 E00 600 t.03
Administration and other workload 2,600 2,1100 2, 600

Professional  12, 454 13,1156 21, 645
Clerical  5,400 5,400 2. :n0

Total  17,854 19,256 29,745
Workload man-years  9.9 10.4 16. 5
Available positions  11 11 119

I Includes an increase of 8 positions which it is assumed will be available on a half-year basis only.



304

STAFFi NG PLAN

Fiscal year
1972

program
New

positions

Fiscal year
1973

program

Positions by title and grade:
Division Chief, GS-15 1  1
Highway Safety Specialist, GS-14 1 1 2
Field Coordinator, GS-14 1 1
Automotive Engineer, GS-14 1  1

Do 1 1
Traffic Engineer, GS-14 1  1
Highway Structural Design Engineer, GS-13 1  1
Accident Analyst, GS-13 1 1
Transportation Specialist, GS-13 1  1
Highway Safety Specialist, GS-13 1 1 2
Highway Safety Specialist, GS-12 1  1
Secretary, GS-07 1 1
Secretary, GS-06 
Clerk-typist, GS-05 

1
2

1
1

2
3

4

Total 11 8 19

To undertake this program in FY 1973 will require eight additional positions:
a field coordinator, two highway safety specialists, an automotive engineer,
an accident analyst and 3 additional clerical support positions. The field co-

ordinator will train, assist and direct the 17 additional field personnel requested
in the highway area in the investigation of accidents, revew of other agency

activities and writing of accident reports. This position will assure that the

investigation activities of the field function are coordinated with the accident

investigation and safety program analysis effort of the Washington staff. The

expanded accident investigation and safety program efforts in the form of

major investigations, assistance to field investigators on other investigations,
and -pecial studies will require three additional investigative positions, two

highway safety specialists and an automotive engineer. These activities are

estimated to increase approximately 100% in FY 1973.
The accident analyst is needed to review and analyze for cause the accident

reports from the field, the increased number of major and others reports from

the Washington staff, and the 50% increase in accident reports from other

agencies. In addition he will assist the safety management analysis staff by

providing a bridge between the mutually reinforcing aspects of accident in-

vestigation work and the analysis of transportation problems in the institu-

tional, management and administrative area.
Three additional clerical positions are needed to assist the professional staff

with the estimated 100% increase in reports and studies projected. Without

adequate clerical support the projected output cannot be accomplished, because

highly paid professional staff must then perform such functions as filing,

searching for data and copying in lieu of their analysis and investigation duties.

Senator RANDOLPH. Thank you, Mr. Reed. As both of us know,
this is a jurisdictional matter in a sense. This would be the Commerce
Committee rather than the Public Works Committee, but we do have
an intense interest in developing the facts that might bear on the
subject matter we have before us today. I want to ask you, Mr. Reed,
if von feel that at this point it is advisable for our subcommittee,
chaired by the able Senator from Indiana, to continue to move, in
an earnest manner to resolve the conflict which seems to have arisen
in certain testimony?
Mr. REED, Mr. Chairman, it is my feeling that the Department

should be allowed to continue these tests. I would not be in a posi-
tion to say what they need for additional resources.

Senator RANDOLPH. I have mentioned, Mr. Reed, that the Com-
merce Committee is primarily concerned with the authorization of
these funds. I do believe, Chairman Bayh, that it would be appro-

A
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iDriate, either for you or the committee through me, to address a,

letter to Chairman Magnuson calling attention to the testimony

given today and indicating, if you so desire, and I certainly would
desire, to pledge our cooperation in reference to making a case for

the funds which you believe, Mr. Reed, must be provided if you are

to be able to come here and give testimony based on facts rather than
partial facts or assumptions. Is that correct?
Mr. REED. That is correct, Mr. Chairman. It would be extremely

helpful to the Board to have additional resources to do a better job
for you and the Congress.

Senator BAYH. Mr. Chairman, I think that is an excellent sugges-
tion. May I suggest that we frame such a letter. I directed a similar
inquiry to Governor Reed when he was before us last May relative
to highway safety programs. It impressed me then in a broader sense,
with respect to their investigation of significant highway accidents,
not only those involving buses, that here was an agency with the
expertise to examinf,, and evaluate accidents and to make a total ob-
jective appraisal of what had happened and why there might have
been a loss of life. Since they lacked the resources to do everything
necessary, I certainly would think this would be a very salutary step
to take.

Senator RANDOLPH. Mr. Chairman, I don't want to question Mr.
Reed further. I come into the hearing today at this point so I could
be here while you were testifying because I have the utmost confi-
dence in the work that you and the persons within your structure
have brought forth in the field of safety in many aspects of our
transport life.
Mr. REED. We certainly greatly appreciate that comment, Senator

Randolph.
Senator BAYIT. Thank you very much, Mr. Chairman, for your

contribution and your presence. Despite your busy schedule, I know
how interested you are in the field of highway safety and how much
cooperation you have given to me as the subcommittee chairman.
One last question, Mr. Reed. As I pointed out the increase in brake

drum area between the 96-inch and 102-inch wide bus, I should also
point out, as I did previously, to the company involved at the time
its representative testified, that there was a listed decrease from 800
square inches to 754.6 square inches in total road contact area of
tires.
Now, in your judgment, which is the most important, the contact

area of tires or the brake drum area?
I am reading these statistics from a fact sheet given to the sub-

committee by the company involved.
Mr. REED. In my judgment, they would be closely interrelated;

that is, the capacity of the brake drum in connection with the tread
that is gripping the highway. I would like to call upon Mr. Schmieg,
who is our technical expert in this field, to comment further.
Mr. SCIIMIEG. It is true that when you increase the brake drum

capacity, if you decrease the gripping or coefficients of friction of
the tires, you gain nothing. So if they stay the same and you increase
the brake drum, you have gained something. If you increase both
the tire gripping area the footprint, and the braking capacity, then
you have gained considerably.
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The thing about the bill is that we feel there should be some con-
trols to assure that this is done because, as the Governor pointed
out, in the Trailway bus that the Board used, all they did was put
a larger bus body, 102-inch bus body on 96-inch axle, with the same
brakes and suspension, and as a result they gained nothing but
economical benefits. No safety value was gained at all. It was lost.
Senator BAYII. How was that particular bus used? Was that for

interstate or intrastate purposes?
Mr. SCHMIEG. That was an interstate bus, the Silver Eagle.
Senator BATH. Have you any data to show what percentage of the

wide buses now in use, which according to the General's testimony
now total about 23,000, have involved significant structural changes
providing increased safety features or additional safety benefits?
Also what percentage involved just taking the old chassis and

putting a new facelifting job, a new body on it?
Mr. REED. We don't have that information, Mr. Chairman, because

many, of course, are intrastate buses and we do not have these sta-
tistics.
Senator BATH. General, do you have that information?
Mr. DAVIS. Sir, if I may, I would like to furnish it for the record.
Senator BATH. Could you furnish that for us?
Mr. DAVIS. I will.
(The information requested follows:)
Question: Do you have any data to show what percentage of wide buses now

in use—the General told us there were 20,000 total—involves significant struc-
tural changes with the increased benefit or possible increased benefit of addi-
tional safety and what percentage involved just taking the old chassis and
putting a new face-lifting job, a new bottom on it?
Answer: There are approximately 22,000 wide buses currently in use. Of

this total, 147 are coach-type buses used in intercity operations by Greyhound
and Trailways. Those remaining are transit-type buses generally used in intra-
city operations. The information requested is not available for the intracity
transit-type buses.
The intercity coach-type buses are those for which we have the data re-

quested. Of the 147 wide buses engaged in intercity operations, 45 consist of
the 102-inch body on the 96-inch chassis. The remaining 102 intercity buses re-
flect a complete structural change. Whether or not the structural change em-
bodies possible safety benefits has not yet been ascertained.

Senator TIAI-R. I think this question is important if we are going
to evaluate benefits of the wider bus.
Gentlemen, I think that is all we need at this time. You have been

very kind, and we will follow through on the chairman's suggestion
here to see if it is possible to secure more resources. As I said last
May, I think we ought to strengthen your hand any way we can.
Mr. REED. Thank you very much, Mr. Chairman.
Senator BATH. The next witness is Mr. Joseph Pauquette, director

of traffic operations, New York State Thruway Authority.
We are glad to have you with us.

STATEMENT OF JOSEPH E. PAUQITETTE, DIRECTOR, TRAFFIC
OPERATIONS, NEW YORK STATE THRUWAY AUTHORITY

Mr. PAUQUETTE. Thank you. As you have already noted, I am
Joseph E. Pauquette, Albany, N.Y., director of traffic operations for
the New York State Thruway Authority, operator of the 559-mile
New York State Thruway system.
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The thruway system, which began its toll operation on June 24,

1954, is the longest toll highway network in the United States. It

extends through the population and economic heart of the Empire

State, generally serving some 85 percent of New York's population

residing between New York City and Buffalo, with expressway con-

nections to New Jersey, Connecticut, Massachusetts, Pennsylvania,

and Canada.
Senator Birch Bayh, chairman of your Subcommittee on Roads,

on January 19 formally requested that the thruway authority testify

before this hearing of your subcommittee, specifically on the oper-

ating experiences the thruway has had in the operation of 102-inch-

wide buses on the superhighway.
I have been designated by Chairman R. Burden Bixby of the thru-

way authority and by John A. Tiesler, the authority's executive di-

rector, to represent the authority at this hearing and to present

factual accounts of our operating experiences with this relatively
new type of intercity bus.

Initially, I would emphasize that the thruway authority is not
appearing here today to promote the business or economic interests
of any particular segment of the transportation industry or of any
particular business concern. I appear on request of your subcommit-
tee chairman to provide the subcommittee members and staff with a
factual account of the operating experiences with the 102-inch-wide

buses.
I would interject at this point that highway safety—the mainte-

nance of the thruway system's excellent safety record and a continu-

ous effort to develop new ways and means of improving that record—

always are the prime considerations in any programs undertaken by

the authority board and its staff. Any experiments, any suggestions,

any programs that even hint at the possibility of new or additional

hazards to our patrons are not even given serious consideration.
The thruway system has enjoyed excellent overall safety records

since its toll operations began almost 18 years ago. I note, for in-
stance, that the thruway's fatality rate during 1971, a 12-month period
when more than 4 billion vehicle miles were traveled on the facility,
was only 1.69 for each 100 million miles—marking the 3d best year
since our operations started back in 1954. This rate may be compared
to a mark of 5.0 for U.S. highways generally and a New York State
rate of 4.7 in 1970, the last year for which comparative statistics are
available at this time.
The thruway authority was created in 1950 by the New York

State Legislature to build, operate, and maintain the 559-mile thru-
way system on a self-supporting basis without recourse to public tax
funds, either Federal or State, for its basic financing or its annual
costs of operation and maintenance.
In creating the thruway authority, the New York State Legisla-

ture specifically directed that the thruway system should be oper-
ated for the "benefit of the people of the State of New York for the
increase of their pleasure, convenience and welfare, for the improve-
ment of health, to facilitate transportation and for their recreation
and commerce and for the common defense."
Under this broad directive, the thruway authority and its staff

have through the years concerned themselves with promoting the
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flow of commerce throughout the Empire State and throughout the
Northeast, have encouraged new techniques and procedures that were
designed to make all types of highway travel more convenient andparticularly more safe for the public and, in fulfillment of their
economic objectives, to promote a healthy growth in traffic and reve-nue over the thruway system.
It was with these broad objectives in mind that the authority's

executive staff in June 1969, entertained a formal request by TheGreyhound Corporation for the experimental use by that company
of a relatively new type of intercity bus on the thruway system.
The only question concerning the new type of vehicle was the factthat it was 102 inches wide, or 6 inches wider than the 96-inch limitgenerally allowed on Federal and State highways. Within its juris-dictional powers, however, the thruway authority did have the rightto permit travel by the wider vehicle under a special hauling permit

procedure (applicable to overdimensional and overweight vehicles),and therefore its basic concerns in considering the Greyhound re-quest revolved about operational needs of such vehicles to serve the
public, their overall safety, and incidentally about the authority's
continuing objectives to promote travel over the thruway system.
Safety was the most important consideration, with public conven-

ience also of major interest.
Representatives of The Greyhound Corporation demonstrated to

members of the authority's executive staff that the 102-inch-wide
bus, because of its modest increase in width, permitted the incorpo-
ration of a number of safety features not practical on the more com-
mon 96-inch vehicle. These included a more sophisticated air-suspen-
sion system that the Greyhound personnel contended resulted in
greater stability of the vehicle, improved steering and handling fea-
tures and higher resistance to turnovers.
They also noted that the wider width of the vehicle permitted an

increase in the vehicle's brakeshoe area, with resultant improvements
in braking characteristics, the use of larger tires to promote better
road adhesion, better steering, greater skid resistance, and more effec-tive braking, and other safety features involving better driver visibil-ity and increased passenger safety.
The Greyhound personnel also emphasized that the greater vehicle

width would permit the use of wider passenger seats and greateraisle width, both conducive to more passenger comfort and conven-
ience.

Finally, the Greyhound representatives reported that two modelsof their new 102-inch-wide bus had been operating for 2 years andhad traveled more than half a million miles without operating prob-lems between New York City and Chicago via the New Jersey Turn-pike, the Pennsylvania Turnpike, the Ohio Turnpike, the IndianaToll Road and the Chicago Skyway. They also noted that 102-inch-wide buses already were permitted for intracity operation in manylocalities.
Following an intensive staff evaluation, the thruway authority'sexecutive staff recommended to the three-member thruway authorityboard that the 102-inch-wide buses be permitted to travel on theNew York Thruway System under an annual special hauling permitto permit practical evaluation of such vehicles. The request by The

4
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Greyhound Corporation was approved on November 17, 1969, and
a formal permit was issued by the authority's department of opera-
tions on November 24, 1969, covering the period from December 1,
1969 to November 30, 1970.
During the first year of operation, a total of 1,166,849 miles was

traveled by the 102-inch-wide buses on the thruway system without
a single accident or incident of any kind. Field observations by mem-
bers of the authority staff and field personnel and by members of
State Police Troop T, which patrol the thruway, indicated that the
wider coaches presented no traffic, operation or safety problems. It
was also clear that the wider coaches prompted no negative reac-
tions from other motorists since we had no indication by other pa-
trons that they had even noticed the wider units.

Based on the obvious success of the initial permit period, The Grey-
hound Corporation was permitted to renew its special hauling permit
through December 31, 1971. During this period, the wider coaches
traveled 1,676,977 miles on the thruway system with similar success.
On February 5, 1971, however, a passenger vehicle was involved in
an accident with one of the wider buses when the car went out of
control as it passed the bus and struck the right side of the coach.
The police report of this incident attributed the cause to driver in-
attention by the operator of the passenger car.
In conclusion, I am pleased to report that the demonstrated opera-

tional success of Greyhound's 102-inch-wide bus to date has prompted
the thruway authority to renew the company's special hauling permit
through the calendar year 1972. This permit was issued with the ap-
proval of the authority board on December 30, 1971.
During the coming year, the thruway authority staff and its field

personnel together with members of State Police Troop T will con.
tinue their comprehensive evaluation of the operation of the 102-
inch-wide bus, pending actions either by Congress or by the New
York State Legislature in determining future operations of such
vehicles on highways generally.
Thank you.
Senator BAYH. Thank you very much. I appreciate your taking

the time to prepare your statement and to appear here. Let me con-
gratulate you on behalf of the committee for the excellent safety
record that the New York Thruway has compiled over the last sev-
,eral years.
From your testimony, I think it is fair to imply that the 102-inch-

wide bus which has been used on the New York Thruway has not
been involved in many accidents and that its safety record, at least
as you see it, cannot be questioned?
Mr. Rvo-QuETTE. That is right. We think the negative record so

far as accidents speaks for itself.
Senai or B YIT. You say that "during this period, the wider coaches

traveled 1,676.977 miles on the thruway system," and you point out
that there was only one accident involving one of the wider buses.
This occurred when a car went out of control as it passed the bus
and struck the right side of the coach. According to the State police
report, the operator of the bus was not involved.
Was there any evidence that the blast effect, about which some

have expressed concern, was involved in that particular accident?
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Mr. PAUQUETTE. There is no indication on the report that that was
a factor.

Senator BAYH. Do you believe that if it had been a factor, it would
have been included in the report?
Mr. PAUQUETTE. I would think that it would have to be part of the

description of the accident, yes.
Senator BAYH. Do you have any comparable statistics showing

the miles traveled on the thruway by 96-inch buses and the number
of accidents that they have been involved in over that same 2-year
period?
Mr. PAuQuErrE. No, we would not make the distinction between

the two types of buses.
Senator BAYH. May I suggest that you already have.
In your testimony you testified that during 2% million miles trav-

eled on the thruway by the 102-inch bus there has only been one
accident.
If that is the case with 102-inch buses, are there no statistics on

the 96-inch buses using the thruway? If so, what is their accident
record?
Let me ask why you would have detailed statistics on 102-inch

buses but not on 96-inch buses.
Mr. PAUQUETTE. What I specifically addressed myself to was that

this was the only accident involving the 102-inch bus.
Our accident figures on other buses, I am not prepared to address

myself to today. I don't have any figures based on that.
Senator BAYH. Does the 2% million miles reflect the entire bus

mileage on the thruway during that 2-year period, or is it just for
the wider bus?
Mr. PAUQUETFE. That is just the wide bus.
Senator BAYH. Far be it from me to suggest how you should carry

out your duties, but I have certain responsibilities as far as this
committee is concerned. Let me ask you again why it is possible to
have data relative to the 102-inch bus but not have it on other buses?
What good could come from compiling accident data on just one

kind of bus?
Mr. PAUQUETTE. For purposes of this report, we addressed our-

selves to the 102-inch-wide bus. However, other accident data would
be available, and we would be glad to make it available to you.
Senator BAYH. I wish you would, please. It really is pertinent to

the credibility of the statistics that you present. I know you would
not have any reason, nor am I suggesting that you would, to present
loaded statistics, but we certainly would not want that inference to
be left, either. It is possible that someone might draw such a
conclusion.
So I would like to know the total number of miles traveled by all

buses on the thruway during that same 2-year period, and also to
have the same kind of accident record report on the other types of
buses so that the statistics be put in proper perspective, if you will,
please.
Mr. PA-crQuETTE. Sure, we can make those figures available.
(Mr. Pauquette subsequently supplied the following information:)

Senator Birch Bayh, the Sub-Committee Chairman, had a number of ques-
tions, two of which I was unable to answer immediately.

4
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The first question concerned detailed accident and mileage figures for the
normal 96 inch wide buses. According to our records there were forty-one (41)
accidents in 1970 and fifty-three (53) accidents in 1971 on the Thruway in
which a bus was involved. There is no indication in our reports that any of
these accidents involved other than the normal 96 inch wide vehicles, except
for the one that occured on February 5, 1971 and which I alluded to in my
testimony on February 14, 1972.

Unfortunately, we are unable to supply you with total mileage figures for
all the buses that use the Thruway. Our bus toll callification, which we would
use to obtain this information, includes other vehicles not identified as buses.
The second question on which Senator Bayh requested clarification involved a

difference in tire surface to improve road adhesion. My testimony at the hearing
on February 14, indicated that the wider buses would have larger tires to pro-
mote better road adhesion, while a Greyhound representative reported at the
previous hearing in December, 1971 that there is smaller road contact with
the wider buses.
I obtained information from the Greyhound Corporation that their repre-

sentative was referring to the Scenicruiser which has 10 wheels, and would
obviously have more tire contact with the road surface than the 102 inch wide
Supercruiser, which has only 8 wheels.
Since there were only 1,000 Scenicruisers produced in 1954, which are

presently being replaced, along with all other models having only 8 wheels,
the majority of the replacement vehicles will in fact have a greater tire-to-road
surface contact.
The reason my testimony differed from the Greyhound representative was

due to the fact that my figures compared an 8 wheel Supercruiser to an 8 wheel
standard bus, while the information presented by Greyhound at the December
hearing included a comparison to the 10 wheel Scenicruiser. I trust this will
clarify the difference.

Senator BATH. As the director of traffic operations for New York
State Thruway Authority, how did you happen to conduct a study
on the 2 years of operation of just one type of bus?
Mr. PAuQuErrE. We reviewed our experience with 102-inch-wide

buses specifically, at your invitation to appear here today.
Senator BATH. The staff of the committee asked you to do this.

I want it to be made clear that we asked you to make this study.
Mr. PAIIQUETTE. Yes, we were responding to your invitation.
Senator BATH. All right. I was fearful that perhaps my question-

ing might have caused some persons to infer otherwise. I think the
record should be made clear that this summary of statistics resulted
from our request.
Now, let me broaden that request, if it is not too inconvenient.
Let me also ask about one part of your testimony relative to the

safety features incorporated in the wider bus which are the 96-inch.
vehicle Bus company officials reported to you that wider width ve-
hicles permitted increased vehicle brakeshoes, the use of larger tires
to promote better road adhesion, better steering, greater skid resist-
ance, higher resistance to turnover, more effective braking and other
safety features.
The only information that has been made available to this com-

mittee—and I should point out, parenthetically—inasmuch as there
are some members of the corporation involved present, that if this is
erroneous, we would like to have other data for the record—the only
information we have shows that, indeed, while there is an increased
brake drum area, there is also a smaller road contact area for tires.
Do you have any information to the contrary?
I am referring now to a comparison sheet given to us by the presi-

dent of the corporation involved, who testified in support of the
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wider bus that it would be safer. Do you have any information about
this point?
Mr. PAIN-I:TETTE. The Greyhound people made available to us this

information which was used in making our original determination.
I am unable to explain why the information they gave you was dif-
ferent from what they gave us.

Senator BAYII. Could you give us a copy of that information?
Mr. PAINUETTE. Surely.
Senator BAYH. Let me ask unanimous consent that the staff be given

permission to revise this record if this information that I have is
incomplete. There is no intent to prejudice the case for these buses.
But the facts before us, at least one set of statistics, indicate that
while one safety factor might be increased another appears to be
decreased. I don't know what the relative effect safety wise would
be. Certainly if the wider vehicle can travel 23/4 million miles with
only one acident not related to the operation of the bus, that is a
pretty good safety record.
We want to be sure this is based on actual fact and evidence.
Thank you, Mr. Pauquette. You have been very patient and help-

ful. If you could get that other data for us, it would help.
We regret any inconvenience you may have been caused by delay,

and we appreciate the fact that you would accept our invitation not
only to testify but also to compile the study on the wider bus.
Mr. PM:NI:TETTE. Thank you. We appreciate the opportunity.
Senator BAYH. Thank you.
We will recess this morning, pending the call of the Chair if it

should develop that other hearings are necessary.
We extend our appreciation to all of you who have joined us

this morning.
(Whereupon, at 12:38 p.m., the subcommittee recessed, subject to

the call of the Chair.)
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APPENDIX

Responses From States Permitting Operation of 102-inch Wide
Buses Under the Grandfather Clause of the 1956 Act

COLORADO

STATE OF COLORADO,
COORDINATOR OF HIGHWAY SAFETY,

Denver, Colo., February 14, 1972.

SENATE COMMITTEE ON PUBLIC WORKS,
New Senate Office Building, Washington, D.C.

GENTLEMEN: Senator Bayh, Chairman of the Subcommittee on Roads, recently

made inquiry to this office concerning the operation of buses with widths of 102
inches. Colorado is one of nine states permitting use of buses 102 inches wide

under the "grandfather clause" of the 1956 Highway Act. Operation of the wide

bus is authorized in Colorado Revised Statutes 13-5-119(S) :
"The total outside width of buses and coaches used for the transporta-

tion of passengers shall not exceed eight feet six inches."
The Denver Metro Transit System owned by the City and County of Denver

operates about 150 buses of this width. Their use is generally confined to the

urban street system. The DMT buses occasionally use the Interstate system

as a means of getting to the end of their route and on express trips. The oper-

ation department of DMT informs me that it is their opinion that no addi-

tional traffic hazards are imposed by the use of the 102 inch bus.
Continental Trailways is the only carrier in Colorado using the 102 inch

buses in intercity service. These people use the wide bus on both the Inter-

state system and other Federal-aid highways in Colorado and other western

states. R. F. Berndt, General Manager of Continental Trailways, states that

the company has had no trouble with accidents on account of width.

Colorado accident records do not show width of passenger buses involved in

accidents, thus documentation of the foregoing statements from state records

is not possible. The Colorado State Patrol expressed no opinion either for or

against the use of these buses.
Sincerely,

CORDELL SMITH,
Coordinator of Highway Safety.

CONNECTICUT

STATE OF CONNECTICUT,
DEPARTMENT OF TRANSPORTATION,

BUREAU OF HIGHWAYS
Wethersfield, Conn., February 3, 1972.

Re 102" Wide Buses. '
Mn. CLARK NORTON,
% Senate Committee on Public Works,
4202 New Senate Office Building
Washington, D.C.
DEAR Mn. NORTON: With regard to your recent inquiry relative to informa-

tion pertaining to our experience with the operation of 102" wide buses on our
highway system. I am sorry to state that there is no specific information avail-

able relative to their operation in our State.

(313)
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Connecticut Statutes limit the width of any vehicle operating on Connecticut
highways to 102 inches. Therefore, specific information pertaining to vehicles
below the statutory limitations has not been particularly noted. It is possible
to extract, from our accident records system, accident involvement regarding
buses, however, there would be distinction as to the width of the buses involved
and the necessary computer programs that would have to be written to extract
this data would not be available until well after your upcoming hearing date.
I am sorry I cannot give you any definite information on this, however, if you

have any additional questions, please feel free to contact me again.
Very truly yours,

NORMAN C. BOOTH,
Governor's Representative.

HAWAII
HONOLULU, HAWAII. 4

Hon. BIRCH BAYH,
Chairman, Senate Committee on Public Works,
New Senate Office Building, Washington, D.C.
Regarding your hearings on H.R. 4354, city of Honolulu uses 101-inch wide

buses. Legal limit here is up to 108 inches. We have had no complaints nor
know of any difficulty with the wide buses.

E. ALVEY WRIGHT,
State Highway Safety Coordinator.

IDAHO
STATE OF IDAHO,

TRAFFIC SAFETY COMMISSION,
Boise, Idaho, February 2, 1972.

Hon. BIRCH BAYH,
Chairman, Subcommittee on Roads,
U.S. Senate Committee on Public Works,
Washington, D.C.
DEAR SENATOR BAYH: We are in receipt of your letter regarding 102 inch

buses which you sent to Mr. Mark Gibson. I am taking the liberty of answering
your letter as Mr. Gibson has gone to another job and I have taken over his
position as Director.
In checking with various departments of Law Enforcement, I am unable to

come up with any statistics that include bus width. I have also contacted the
bus companies operating within Idaho and none of them are running 102 inch
buses due to the fact they can not use them on their total run under current
federal law. All indicated a keen interest in the proposed legislation.
I am sorry we are unable to give your subcommittee any statistics on this

matter. I trust in the future, you will feel free to contact us for other informa-
tion we may provide.

Sincerely.

Hon. BIRCH BAYH,
Chairman, Subcommittee on Roads, Senate Committee on Public Works,
New Senate Office Building,
Washington, D.C.
DEAR SIR: May I respectfully submit this statement concerning your present

deliberations on H.R. 4354.
Montana is included in the "grandfather clause" of the 1956 Highway Act.

Section 32-1123 of Montana Law reads:
"No vehicle, unladen or with load, shall have a total outside width in ex-

PAT EHRLICH,
Director.

MONTANA

STATE OF MONTANA,
MONTANA HIGHWAY SAFETY DIRECTOR,

Helena, Mont., February 4, 1972.
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cess of ninety-six (96) inches, except buses which may have a total out-
side width not to exceed one hundred two (102) inches, and such bus
width shall be allowed only on paved highways twenty (20) feet or more
in width ;"

Two buses of the 102 width category enter Montana daily through Wyoming
and end their run in Billings, Montana. These are the only 102 inch buses cur-
rently operating in Montana. In checking accident records for 1970 and 1971,
we have no reported accidents involving these buses in either year. I have re-
ceived no written or verbal complaints concerning these buses in this same
two-year period.
I would respectfully submit that the number of vehicle miles driven in Mon-

tana by the 102 inch bus is totally insufficient to be of value to you in deter-
mining its relative safety considerations.

Sincerely yours,
ALBERT E. GOKE,

Governor's Representative.

NEW MEXICO

STATE OF NEW MEXICO,
NEW MEXICO TRAFFIC SAFETY COMMISSION,

Santa Fe, N. Mex., February 10, 1972.
Senator BIRCH BAYH,
Chairman, Subcommittee on Roads, U.S. Senate,
Washington, D.C.
DEAR SENATOR BAYH: This is in response to your letter of January 24, 1972.
New Mexico passed a law since 1956 authorizing the New Mexico Highway

Commission to regulate the width of buses that use the state's highways.
Our records reflect that only one application was received to operate a 102-

inch wide bus in the state and this request was denied after a Commission
hearing.
Due to the above action, we are not in a position to relate any experience

on the operation of 102 inch buses.
If I can be of any further assistance in the future, please feel free to call

on me.
Sincerely,

D. K. KELLY,
State Traffic Safety Director.

PENNSYLVANIA

COMMONWEALTH OF PENNSYLVANIA.,
DEPARTMENT OF TRANSPORTATION,

Harrisburg, Pa., March 14, 1972.
Senator BIRCH BAYH,
Chairman, Subcommittee on Roads, Committee on Public Works,
New Senate Office Building, Washington, D.C.

DEAR SENATOR BAYH: In your letter of February 16 regarding H.R. 4354 you
invited me to forward any additional data that might be pertinent.
We have now found that the City of Philadelphia has taken action which

precludes the future use of 102 inch buses. There are now about 400 of the
wider buses utilized by the Southeastern Pennsylvania Transportation Author-
ity. We understand that all but 50 of these buses will soon be scrapped and
replaced with 96 inch wide buses under a Federal grant.
I trust that this information will be of interest to your committee, since It

somewhat negates that which we furnished earlier.
Sincerely yours,

EDMUND R. RICKER,
Chief, Highway Safety Group.
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WYOMING

OFFICE OF HIGHWAY SAFETY
Cheyenne, Wyo., January 27, 1972.

BIRCH BAYH,
Chairman, Subcommittee on Roads, U.S. Senate,
Washington, D.C.
DEAR SENATOR BAYH : In answer to your letter of January 24 relative to

buses operating in Wyoming, because of the fact that Wyoming is a "bridge"
state we do not have buses in excess of 96-inches operating on our Interstate
Highways.
I have requested a report from the Wyoming Highway Patrol and the Wyo-

ming Public Service Commission relative to their opinions relative to traffic
hazards posed if H.R. 4354 passes the Senate and bus companies are allowed
to go to the 102-inch width.

Since buses of the width probably would operate primarily on our Interstate
Highways or primary roads with greater than 20-foot width, we do not see it
as a difficult problem or a hazard.
When the prepared statement is returned to me, I will forward it to you

prior to the February 14 date so that it can be published in the official hearing
record as you have requested.

Sincerely,
FRANK HICKS,

Director, Governor's Office of Highway Safety.



Responses From State Toll Road or Turnpike Commissions

DELAWARE

STATE OF DELAWARE,
DELAWARE TURNPIKE,

JOHN F. KENNEDY MEMORIAL HIGHWAY,
Newark, Del., March 21, 1972.

Hon. BIRCH BAYH,
Chairman, Subcommittee on Roads, Senate Public Works Committee, U.S. Senate,

Washington, D.C.
DEAR SENATOR BAYH : By request of a committee member I am responding

regarding 102" buses. The State of Delaware as listed in the Code may, in the
event federal law permits buses in excess of eight feet in width on the national
system of interstate and defense highways, permit buses not to exceed 102"
on the system of interstate and defense highways within the State and upon
U.S. Route 40 and U.S. Route 13.
The Delaware Turnpike is a part of Interstate 95 as is regulated by the State

Department of Highways and Transportation. The width of traffic lanes on
the Turnpike will accommodate the 102" width buses, however, the Turnpike
does not necessarily endorse the increased width of buses.
I should appreciate more background on this subject. If you have literature,

Please forward.
Yours very truly,

EARLE M. DAVIS, General Manager.

INDIANA

INDIANA TOLL ROAD COMMISSION,
South Bend, Ind., February 10, 1972.

Re Width of Buses on Interstate System.
Hon. BIRCH BAYH,
U.S. Senate Committee on Public Works,
New Senate Office Building, Washington, D.C.
DEAR BIRCH: Since my telephone conversation with Mr. Norton, I have tried

to research the questions and I am afraid I can't come up with too much in the
way of records.
However, the Toll Road, about five years ago, awarded a safety plaque to a

Greyhound driver and immediately following this, we permitted them to use
the 102 inch wide bus, to be reviewed in six months and at the end of the year.
I cannot tell you how many of this type use the road daily. I am sure Grey-
hound would have this record. However, through this first year period, both
my General Counsel at that time, and the police made a number of observa-
tions of their operation actually out on the road and to the best of my knowl-
edge around here they have never been involved in an accident on our facility.
This would be accurate because other than something of a minor nature, we
have complete accident records.
We have had only one serious bus accident during this period and that was

a charter bus from Indiana Motor Bus in South Bend. This was also one of
the earlier versions of the bus between here and Indianapolis. We do not know
the cause other than it was indicated that the driver may have either dozed
off or had a temporary fainting spell. There was a recent judgment from
this case from one of the passengers against the bus company and the trucking
company involved. The Toll Road was not involved in the lawsuit.
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I am sorry I can't be of more help. However, in talking to my people, we are

convinced they are safe and probably the bus company has some argument in

their showing of the design and width being safer. Both Greyhound and Trail-

ways are a large volume user of the Toll Road and as stated above, their

record is good; we wish we had more of them.
Please feel free to call me if there is any research I can do to help you.

Yours very truly,
ROBERT A. TILLETT,

General Manager.

NEW JERSEY

NEW JERSEY TURNPIKE AUTHORITY,
New Brunswick, N.J., March 10, 1972.

Senator BIRCH BAYH,
Senate Public Works Committee, New Senate Office Building,
Washington, D.C.
DEAR SENATOR BAYH : In response to your inquiry concerning the operation

of 102 inch wide buses on the New Jersey Turnpike and the safety aspects

thereof, I wish to convey to you the following comments.
The Greyhound Corporation and the Continental Trailway Corporation has

been operating approximately 100 of these oversize buses on the New Jersey

Turnipike for the past two years. These buses have been operating on this

facility by virtue of a special permit granted to them by the Authority.
During the year 1970, there were 34 accidents involving buses and in the

year 1971, 36 accidents involving buses. In this total of 70 accidents which in-

volved buses it did not appear, based on a review of our records, that any

of the 102 inch wide buses were involved. Furthermore, there is no indication,

from the operational standpoint, that these vehicles have generated any adverse

safety conditions on this facility.
While these buses have been permitted on this facility, on an experimental

basis, and have operated with no difficulty, it must be pointed out that I still

feel that the 8 ft. 6 in. wide vehicle is incompatible with the basic 12 foot wide

traffic lane. The 12 foot wide traffic lane was designed to accomodate an 8 foot
wide vehicle. It is from this standpoint that I fear that the approval of 8 ft.
6 in. wide buses will result in the future approval of 8 ft. 6 in. wide tractor

trailers. If this occurs, then I am convinced that the deterioration of safety

on facilities similar to this Turnpike will be great.
It is my hope that you will find this information helpful in the conduct of

your hearing.
Very truly yours,

OHIO

PAUL M. WECKESSER,
Traffic Engineer.

OHIO TURNPIKE COMMISSION,
Berea, Ohio, February 18, 1972.

Hon. BIRCH BAYII,
Chairman, Subcommittee on Roads, U.S. Senate Committee on Public Works,

New Senate Office Building, Washington, D.C.

DEAR SENATOR BAYH : Reference is made to your letter to me dated February

9, 1972, received here on February 14, in which you asked whether we would

be willing to submit a statement to the Subcommittee on the matter of per-

mitting buses not in excess of 102" wide to operate on the Interstate Highway

System. You indicated this is before the Senate in H.R. 4354, a bill which has

already been passed by the House of Representatives.
This is to advise that Greyhound has operated such buses on the Ohio Turn-

pike on a very limited scale from July, 1967 to the present. There has never

been more than one per day in each direction and, usually, it has been on a

less frequent basis.
During the five year period from 1967 through 1971, Greyhound had an

approximate total of 281,000 trips and travelled approximately 22 million miles

4
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on the Ohio Turnpike. The 102" wide buses travelled 276,000 miles of this
which amounts to just slightly more than one per cent of the total miles
travelled. There were no accidents involving either the regular or wide buses
during the five year span but the number of wide bus trips is hardly enough
to give any meaningful data on their potential safety hazard.

Traffic on the Ohio Turnpike continues to grow each year and the Commis-
sion is becoming increasingly concerned over the possible safety hazard pre-
sented by large numbers of oversized vehicles, especially overwidth vehicles.
While we still permit oversized vehicles, this concern led us to ban mobile
homes over twelve feet wide from the Ohio Turnpike effective April 1, 1971.
It is likely that future such restrictions on oversized vehicles will be necessary
in the future.

Very truly yours,
ALLAN V. JOHNSON,

Executive Director.

PENNSYLVANIA

COMMONWEALTH OF PENNSYLVANIA,
PENNSYLVANIA TURNPIKE COMMISSION,

Harrisburg, Pa., February 1, 1972.
SENATE COMMITTEE ON PUBLIC WORKS,
New Senate Office  Building, Washington, D.C.
GENTLEMEN: The Pennsylvania Turnpike Commission has been requested by

Senator Bayh to submit a voluntary statement to the Committee pertaining to
H. R. 4354 as it concerns experience gained during the period this equipment
(102") has been operating on the Pennsylvania Turnpike System.
The Pennsylvania Turnpike Commission has allowed inter-city buses up to

102" wide to use the Turnpike System since July, 1967.
The Pennsylvania Turnpike Commission regulations allow the following limits

to use the System without a special hauling permit:
Width, 96"; 120" During hours of daylight Monday through Friday and until

noon Saturday (mainly used by house-trailers). Length, 70'-0". Height, 13'-6".
Weight, 100,000 pounds, gross.
In granting specific permission to operate these 102" vehicles on this highway

system, the Commission considered the following facts:
1. The weight of a bus in service varies only by slight amounts. Therefore,

the increased cubic capacity of the body would provide more room for passen-
gers rather than additional passengers or space for large quantities of freight.

2. Buses are constructed to operate most efficiently at their loaded capacity;
size of engine, brakes, suspension, and steering are designed to meet this
requirement.

3. Buses have a lower center of gravity than trucks, and the increased room
for passengers would not affect this balance.

4. Buses of 102" width hasl been driven over the Turnpike System for several
years by manufacturers making deliveries to various eastern cities which used
them. Such buses did not carry passengers on such trips. There was no indica-
tion that this traffic had induced any traffic problems or hazards.

Therefore, the Commission granted permission to operate these wider buses
on a regular basis throughout the System. Greyhound and Continental Trail-
ways, who were most interested in this project, also applied to the Pennsylvania
Utilities Commission for the same rights. The PUC granted these rights in a
docket dated March 6, 1967.
The first bus of 102" width on the Pennsylvania Turnpike was operated by

Greyhound on July 14, 1967, and such buses logged over 4,000 miles during the
remainder of July 1967. Since that date, the 102" wide buses operated by Grey-
hound have logged 1,043,771 miles to December 31, 1971 on our System.
Our maintenance department reports that they have had no problems in any

work area where traffic must be temporarily restricted which could be traced
to the wider buses.
The fare collection department reports that they have not had a single inci-

dent involving the 102" wide buses in the restricted area of entry or departing
lanes in the toll booth area.
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The State Police Detail assigned to the Turnpike System reports 175 acci-

dents in which buses of all types (scheduled over the road, charter, school, etc.)
were involved, since 1967. In no single incident is there anything in the official
report of the accident that would indicate that a wider than usual bus was the
primary or contributing cause of the accident.
The above record has been compiled under the following conditions:
1. From July 1, 1967 through December 31, 1971 the following traffic usage

has occurred: Passenger cars, 202,863,897; commercial vehicles, 28,047,138.
Total, 230,911,035.

2. Unfortunately, there are no statistics on the exact number of buses which
are included in the numbers cited above. The Pennsylvania Turnpike Commis-
sion classifies according to the gross weight of the vehicle, as follows:

Class I—up to 7,000 pounds (passenger cars).
Class II-7,001-15,000 pounds (commercial).
Class 111-15,001-19,000 pounds (commercial). •••
Class IV-19,001-30,000 pounds (commercial).
Class V-30,001-45,000 pounds (commercial).
Class VI-45,001-62,000 pounds (commercial).
Class VII-62,001-80,000 pounds (commercial).
Class VIII-80,001-100,000 pounds (commercial).
Class IX—over 100,001 pounds (commercial).

(Or overdimension by special permission).

Practically all in service buses of 102" width are classified within Class V
(30,001 to 45,000 pounds). During the period between July 1, 1967 and Decem-
ber 31, 1971, the Turnpike handled 4,328,295 vehicles falling into this class.
Thus, this class of vehicle accounted for approximately 1.9% of the total

number of vehicles. Since all buses constituted only a small portion of the total
Class V vehicles, the contribution of buses to the overall traffic volume involves
much less than 1% of the total traffic.
This small impact on total traffic has had no adverse effect upon our opera-

tions; nor can we foresee any problem arising if the use of such buses in inter-
city traffic increases materially.

Very truly yours,
FRANKLIN V. SUMMERS,

Director of Operations.



a

Responses From Other State Highway Departments

INDIANA

STATE OF INDIANA,
DEPARTMENT OF TRAFFIC SAFETY

AND VEHICLE INSPECTION,
Indianapolis, January 25, 1972.

MT. CLARK NORTON,
Office of Senator Bayh, U.S. Senate,
Washington, D.C.
DEAR MR. NORTON: Enclosed, you will find a copy of the law that would cover

the width of buses discussed during our phone conversation.
If there are any more questions, please feel free to contact me.

Sincerely,
THOMAS D. COLEMAN, Director.

STATE OF INDIANA
CHAPTER 304
CHAPTER 303.

(S. 236. Approved March 15, 1969.)
An Act to amend the title and provisions of an act entitled An Act concerning the

width of buses operated in cities and towns or between contiguous cities and

towns located in counties having a population of one hundred sixty thousand or more

according to the last preceding United States census.

(Be it enacted by the General Assembly of the State of Indiana:)
SECTION 1. Acts 1953, c. 78, s. 1 is amended to read as follows: Sec. 1. The

width of any motor, vehicle designed and used for the carrying of more than

seven (7) persons and operated either wholly within the limits of cities and
towns or between contiguous cities and towns located in counties having a pop-

ulation of one hundred sixty thousand (160,000) or more according to the last

preceding United States census or in the event federal law and regulation

thereunder permits the operation of passenger buses of widths in excess of

eight (8) feet on the national system of interstate and defense highways, the
Indiana State Highway Commission, may by rule or regulation which is con-

sistent with such federal law or regulation, permit the operation of passenger
buses of a total outside width, exclusive of safety equipment on any public
highway, shall not exceed eight (8) feet six (6) inches.
SEC. 2. The title of Acts 1953, Chapter 78 is amended to read as follows:

An act concerning the width of passenger buses operated over certain streets
and highways in the State of Indiana.

MARYLAND

EXECUTIVE DEPARTMENT,
OFFICE OF THE HIGHWAY SAFETY COORDINATOR,

Baltimore, Md., January 26, 1972.
Senator BIRCH BAYH,
Chairman, Subcommittee on Roads, Senate Committee on Public Works,
New Senate Office Building, Washington, D.C.

DEAR SENATOR BAYH : Your letter of January 21, 1972 confirms several dis-
cussions I have had with Mr. Clark Norton on hearings which your Subcom-
mittee on Roads is conducting on H.R. 4354 to permit the operation of buses not
In excess of 102 inches wide on the interstate highways.
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The position of the State of Maryland is clearly set forth in Section 14-102(c)of Article 661/2 of the Annotated Code of Maryland (Motor Vehicle Laws).Section 14-102(c) permits the 102 inch width for passenger buses on theState Primary System of Highways and authorizes the State Highway Admin-istration to grant, by special or general order without further legislative action,permission for the 102 inch width on the Interstate System whenever and atsuch time the Federal law and regulations thereunder permit the operation ofpassenger buses of widths in excess of 96 inches.
The Legislative intent of Section 14-102(c) clearly indicates that Marylandis in support of any Federal legislation that would increase the maximumwidth limit of passenger buses to 102 inches.
I hope this information will be helpful to your Subcommittee members.Sincerely,

RICHARD H. TURK,
Acting Highway Safety Coordinator.

(STATE OF MARYLAND)
§ 14-102. Width of vehicles.
(a) In general.—No vehicle, other than farm equipment and implements ofhusbandry, in excess of 96 inches in width, including the load thereof, excepttraction engines and any load of forage crops in connection with harvestingoperations where the distance of hauling is less than 5 miles on highways ofthe State, shall be operated on any highway in this State, and no tractionengine in excess of 100 Inches in width shall be operated on any highway, with-out the special permission of the State Roads Commission in the case of a roadunder its jurisdiction, or the permission of the city authorities in the case of acity street, or the permission of the county authorities in the case of a countyhighway. Provided, however, that nothing in this subsection shall be construedto prevent the operation upon any street or highway in this State, of a motorvehicle loaded with tobacco hogsheads and having an overall width whenloaded not in excess of 103 inches. Providing further that nothing in this sub-section shall be construed to prevent the operation upon any street or highwayin this State of farm equipment, implements of husbandry, or motor vehiclestransporting farm equipment or implements of husbandry.
(b) Municipal ordinances.—Incorporated cities, towns, and municipalitiesmay by ordinance permit the operation within their respective jurisdiction ofany motor bus with a maximum outside width of not to exceed 102 inches.(c) Exception as to certain passenger buses.—Nothing in this section shallbe construed to prevent the operation of passenger buses upon the highways ofthis State which are designated as the State primary system, but not to includethose highways which are part of the national system of interstate and defensehighways, having an overall width of 102 inches, exclusive of safety equipment.If federal law and regulations thereunder permit the operation of passengerbuses of widths in excess of 96 inches on the national system of interstate anddefense highways, the State Roads Commission, by special or general order.may permit the operation of passenger buses having an overall width of 102inches, exclusive of safety equipment, on the federal interstate and defensehighways.

PENNSYLVANIA

COMMONWEALTH OF PENNSYLVANIA,
DEPARTMENT OF TRANSPORTATION,

Harrisburg, Pa., February 1, 1972.Senator BIRCH BAYIT,
Chairman, Subcommittee on Roads, Committee on Public Works, New SenateOffice Building, Washington, D.C.
DEAR SENATOR BAYH : This is in reply to your letter of January 21, andMr. Clark Norton's phone call regarding Pennsylvania experience with theoperation of 102 inch width buses.
Section 909(a) of the Pennsylvania Vehicle Code which permits the oper-ation of 102 inch buses reads as follows:
"Motor buses and motor omnibuses shall not exceed a total maximum length

of four hundred eighty (480) inches and shall not exceed a total maximum
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height of one hundred fifty (150) inches, motor buses and motor omnibu
ses

shall not exceed a total maximum width of ninety-six (96) inches: Pro-

vided, however, That any motor bus or motor omnibus operated within a

municipality or in a business or residence district may be of a total height,

including any load thereon, of one hundred seventy-four inches: Provided

further, That any motor bus or motor omnibus operated on a route or in

group or party service wholly within a municipality may, with the consent

of the municipality, be of a total length not exceeding four hundred eighty

(480) inches and of a total width not exceeding one hundred two (102) inches

and any motor bus or motor omnibus operated on a regular route or in

group or party service which traverses more than one political subdivision

may, with the approval of the Public Utility Commission, be of a total length

not exceeding four hundred eighty (480) inches and of a total width not

exceeding one hundred two (102) inches.
"No motor bus nor motor omnibus having a total maximum width in excess

of ninety-six (96) inches shall operate on any street or highway where the

cartway (exclusive of parking space) is less than ten (10) feet in width

on one-way routes or less than twenty (20) feet in width on two-way routes".

The 102 inch buses are operated in our two largest urban areas, and we

have discussed the subject of your letter with officials of the Southeastern

Pennsylvania Transportation Authority which operates in the Philadelphia

area and the Port Authority of Allegheny County which operates in the
Pittsburgh area. The following information obtained from them may be of

interest to your Committe.
The City Transit Division of SEPTA operates a total of 447 102 inch

buses, which represents 30.7% of their fleet. They initiated this operation

in 1956 when 347 buses were purchased with 50 being added in 1963 and

again in 1966. These buses are generally assigned to routes on the wider

streets, both as a practical matter, and in recognition of the limitations

stated in the second paragraph of the law quoted above. A cursory examina-

tion of SEPTA's accident records indicates that the wider buses are not
involved in side swipes or turning accidents, in an excessive proportion com-
pared to their numbers in the fleet.
The Transportation Authority of Allegheny County has been operating

the 102 inch buses since 1964 when 146 were purchased, in 1965 133 were
added, in 1966 115, in 1967 2, and in 1971 185, for a grand total of 581.
This compares with approximately 400 96 inch buses in the fleet. Repre-
sentatives of the Authority indicate that the wider buses are operated on all
of the major routes, with the narrower ones being used for part time or
rush hour operations. While no detail accident statistics are available, they
show that their fleet accident rate has not gone up during the years when
the wider buses were being added.
We have a very good accident analysis system in the Pennsylvania Depart-

ment of Transportation, but unfortunately the width of buses has not been
keyed in as an item of information. Thus, we cannot provide you with any

real evaluation of the relative success of the operation of the wider buses.
We trust that this information will be of interest to your Committee.

Sincerely yours,
EDMUND R. RICKER, Chief, Highway Safety Group.



Reprints of Editorials on the Wider Bus Issue

[From the Arkansas Democrat, May, 27, 19711

WIDER BUSES WOULD BE A DETERRENT To SAFETY

(By Karr Shannon)

Those interested in the preservation and safety of our highways fought
down a bill before Congress in 1969 that would have permitted bigger trucks
with heavier loads to roll along our highways.
Now a bill has been introduced in the House that would allow buses 102

inches wide to operate on our highways. The proposal has drawn caustic
criticism from the American Automobile Association, the National Trans-
portation and Safety Board, and the Department of Transportation.
The present allowable maximum width is 96 inches. The opposition points

up the safety hazards that would be caused by the added six inches in width.
It is difficult to fathom any real justification for the increase in width

of interstate buses. The bus companies simply want wider buses—and that's
that.
But the House Public Works Committee approved the bill that would

permit the increase in width—and without anything approaching a thorough
study of the question.
The proposal provides that the change would become effective July 1, 1973,

in event a study by the Secretary of Transportation during the interim
determines the extra width would not be detrimental to highway safety.
This is an odd way to get a new law—a controversial law—on the books.

Call for a study AFTER the legislation has been completed. Such tactics
should be viewed with jaundice eye—especially when the Department of
Transportation is already on record as saying that based upon its own
analyses to date it could not support passage of the bill.

Possibly even more important is the fact that enactment of the bill would
clearly be a "foot in the door," as Congressman Fred Schwengel of Iowa
put it, for another "Big Truck Bill."
"Clearly, it would be difficult to legitimately distinguish between wider

buses and wider trucks," said Congressman Schwengel. "And there is little
point in widening the trucks unless you also allow them to carry a heavier
load."
The wider-bus bill should be accorded the same defeat accorded the

bigger-truck bill two years ago.

[From the Sacramento Bee, May 30, 1971]

HIGHWAY MONSTER LOBBY STILL IS AROUND

In 1969 attempts were made by lobbyists in Washington to increase greatly
the size and weight limits on trucks using the federal interstate highway
system. Only after a strong battle by the opposition in Congress was this
proposal, described as the "highway monster bill," defeated.
The fight is not over. At the current session of Congress the big vehicle

lobby is attempting to increase the allowable width of buses on the federal
highway system from 96 to 102 inches. This is known as the big bus bill
of 1971.
While the Increased width restrictions would apply to buses only, one can

be certain the big truck advocates would not be far behind should Congress
allow the first foot in the door.
The justification for defeat of the big truck bill three years ago is equally

equitable in beating the big bus bill of this year: Highway safety.

(324)

01



325

The two major safety agencies in the federal government oppose the big
bus measure. The National Highway Traffic Safety Administration, a part
of the Department of Transportation, and the National Transportation
Safety Board testified against the bill.

Still, the House Committee on Public Works has voted for it.
Rep. Fred Schwengel of Iowa, a leader of the opposition, declared:
"Faced with the opposition of these two prestigious safety agencies it is

simply inconceivable that the committee would take favorable action on the
bill."
The big bus bill should be stopped. The motorized monsters already using

the highways are sufficiently annoying. The federal highway system was not
built to handle bigger vehicles. Public safety needs override any economic
benefits which can be devised in favor of bigger vehicles.

[From the Denver, Colo. Rocky Mountain News, Dec. 20, 1971]

MORE ON WIDER BUSES

Several days of hearings have reinforced the conviction that Congress
should reject—at least for now—a proposal to permit wider buses on all
interstate highways.
The bus companies contend that a bus 102 inches wide is no more hazardous

to other drivers than the usual 96-inch buses and would make bus travel
more comfortable for passengers by widening the seats.
The American Automobile Association alleges that buses already are too

wide for safety and that no one will be lured from a car to a bus simply
because the seats are an inch or two wider.
The real reason for the request, the auto association claims, is to increase

the cargo capacity of interstate buses and thereby bolster bus companyprofits. The bus companies deny this.
Rep. Fred Schwengel, R-Iowa, predicts that once the wider buses areapproved, the trucking companies will be back in Congress with another

big-truck bill. This may be true, but Congress can consider the two issuesseparately.
Whatever the merits of wider buses, there is no cause to change thepresent law until the safety factors have been fully examined.

[From the Daytona Beach, Fla., Morning Journal]

No TO WIDER MONSTERS!

When one- returns from a motor trip, he or she may have nightmares aboutmonster trucks approaching ruthlessly from the rear, engines roaring, airbrakes moaning. That has been our experience this past week.
Consequently, one of the issues to be followed with intense interest asCongress resumes its session is the fate of the wide bus permit legislationthat is up for consideration in the Senate.
It passed the House last Summer, with the help of our Rep. Bill Chappelland eight other Florida Congressmen, with Reps. Fascell, Pepper and Sikesnot included.
If 102 inch wide buses are permitted on the highways as the House un-consciously says they should, there would be no way to prevent the truckingindustry from following suit. Indeed, trucking lobbyists have been afterCongress for several years to get permission for longer, wider trucks.The American Automobile Association is fighting the move. Joining theAAA is Rep. Fred Schwengel, R-Iowa, who is armed with technical datato present to a Senate subcommittee considering the bus legislation thatsays even the present 96 inch wide limit is dangerous.Any driver of a relatively small car will applaud his presentation thatsays wide trucks create severe wind disturbances and bow waves thatactually can move such a car off its course. The intensity of the "shockwave" can be heightened by cross winds or head winds.Then there is the hazard for all drivers of the view ahead and behind
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being obstructed even with 96 inch wide vehicles. How much mo
re frighten-

ing it would be if trucks and buses were six inches wider!

Finally, there is the added abuse to the public of the way m
uch heavier

trucks and buses would cause still more deterioration of the 
public's highways.

State Senator Bill Beaufort of Jacksonville is deeply concer
ned now with what

he says is deterioration from speeding monsters on Florida's hig
hways.

In a letter to Reid Clifton, director of the Florida Highway Patrol,

Beaufort called for a reduction of the speed limit at which th
ese trucks are

allowed to operate. He noted that Florida law permits one of 
the highest

load limits in the nation-20,000 pounds per axle load, and 
that can vary

up to 10 percent higher.
"We allow these heavy rigs to travel at the rate of 65 mile

s per hour,"

the Legislator said, "and it is generally accepted by the moto
ring public

that the Highway Patrol will give an additional five miles, maki
ng it 70 if

the rig appears to be operated in a safe manner."

Listening to trucks growling past our motel on Route 17 at a stop a
t

Georgia one night, we estimated that 60 passed there in a sing
le hour.

Route 17 is a route favored by travelers because it leads into 1-95.
 So it

is a highway packed with motorized danger today.

Tomorrow must not see that danger made ever more omnious by the bus

and trucking lobbyists becoming successful in their pleading before the

U.S. Senate.
Rep. Schwengel spoke well when he told the House: "A vote for w

ider

buses and trucks is a callous disregard for the safety of the motor
ing public."

[From the Orlando, Fla., Explorer, Nov. 1971]

JUST Six INCHES

Lanes on the interstate highway system are 12-feet wide. That seems

enough room to allow the width of buses to be increased from 8
 feet to

8 feet, six inches.
Commercial highway users want the same measurements for truc

ks but

they have received such firm turndowns from Congress th
at they are now

proposing that the limit be raised just for buses.

Car users are not being lulled by this seemingly small i
ncrease of six

inches. They know that if buses get such a favor it will not 
be long before

trucks will be asking the same; and will have a good c
hance of getting it.

It is difficult enough to drive beside these oversize vehic
les on interstates

with their drafts in dry weather and their mists on 
wet pavement; but

when they are on streets and roads with less than 12-
foot lanes they are

nothing but obstacles.
Time to stop the bus people's activity is now. If congr

essmen know that

voters do not want public highways made into rights-of-way for monster

vehicles, they will hold the line.

[From the Orlando, Fla., Explorer, Nov. 19711

THE BIG-BUS MENACE

If you think you have met road hogs before, you're going to be
 pretty

shocked at what the long lines bus companies have in mind.

The U.S. House of Representatives has approved and sent on 
to the

senate a bill which would allow the maximum width of buses traveli
ng

the interstate highway system to be increased from the present 9
6 inches

to 102 inches.
This should make them big enough to blow a midget car right ou

t into the

scenery. No doubt it is true that widening the buses would mak
e the quarters

more comfortable for the passengers, but that's not a good eno
ugh reason

for the proposed change.
Buses are plenty big now, if we are going to give the drive

rs of the

ordinary passenger car a fair chance on the highway.

Another point to consider is this—that once bigger buses
 were allowed,

the manufacturers and operators of trucks, who have their lobb
ies, too, would

g6 to Congress for permission to make their vehicles bigge
r.
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Also, bigger buses on the superhighways would increase an evil that
already is here. Many oversized buses are operating now on the city streets
of Chicago, Detroit, Los Angeles and New York. In fact, about 40 per cent
of the buses in the mass transit systems of the nation are 102 inches wide.
The bus lobby says that business is declining on these big-city systems

because the riders want bigger buses. On the other hand, opinion surveys
have shown that what the customers, or potential customers, want is speed
and service, mainly, and are more interested in getting where they are going
than in lollying around on the way.
The U.S. Department of Transportation is against this idea of allowing

bigger buses on the interstate highways. So is the National Transportation
Safety Board. So is the American Automobile Association.
So are we.

[From the Tampa, Fla. Times, May 11, 1971]

PROCEED WITH CAUTION

If you think that most of those buses you pass on the highways—or which
roar past you—are behemoths on wheels, maybe you should look into a bill
before the House in Washington which would allow even wider buses on the
interstate highway system.
The legislation, which cleared the House Public Works Committee the other

day, would permit the widening of buses to eight and a half feet, as against
the present eight-foot limit. The argument of proponents is that the change
would permit more comfortable seating in buses, but it would undeniably
add to the difficulties of motorists attempting to pass these broad-beamed
monsters.
The conclusion of the American Automobile Association is that the measure

"poses a serious threat to both the rights and the safety of all motorists."
One of the organization's spokesmen quite properly warned that the bill's
passage could lead to other legislation allowing wider and heavier trucks on
the highways.

Moreover, it is impractical to think that wider buses will just travel on
the interstate system. Since there are no bus terminals presently on these
highways, the buses would have to use primary and secondary roads and
city streets which were not designed and built to accommodate buses of the
proposed new width to get to and from the interstate.
One of the strange things about the bill is that it calls for the change in

width to become effective on July 1, 1973, provided a study by the U.S. secre-
tary of transportation determines there would be no adverse effect on travel
safety. Like the AAA, we are dumbfounded over House committee members
first approving a bill and then requesting a study to determine its feasibility.
The bus industry undeniably plays a vital role in the nation's economy

and transportation network, and its reasonable use of the public highways—
which it helps to finance—is entirely proper. But if the roads are also to be
used by operators of private passenger vehicles, suitable limits on bus widths
and weights must be set and kept.
The best road sign for congressional consideration of the measure is to first

check all pertinent data on the safety aspects and then: Proceed With Caution.

[From the Tampa, Fla., Tribune, July 27, 1971]

A BACKWARDS BILL

In voting conditional approval for wider buses to use Interstate highways,
the U. S. House of Representatives is operating in reverse gear.
The Department of Transportation has begun a study to determine whether

wider buses-102 inches as compared with the present 96—constitute a traffic
hazard. Instead of waiting for completion of this study, the House rushed
approval of a bill to permit the larger vehicles to run on Interstate highways
provided the Secretary of Transportation does not find them to be a hazard.
This was the procedure recommended last May by the House Public Works

Committee, which approved the wider buses while calling for a study of the
safety factor.



We agree with the objection of the American Automobile Association that
this is peculiar logic in legislative procedure.
The principal argument for the wider buses is that some 22,000 of them are

already operating in such cities as New York, Chicago and Washington and
they should be permitted to use the faster Interstates to the suburbs.
But a better argument against them, we think, is tha tif Congress approves

six-inch-wider buses what will it say when the inevitable proposal for six-inch-
wider trucks roars up to the door? It would be difficult to admit one and bar
the other.
Any motorist who travels the Interstates could get an idea of the future

by mentally adding six inches to the width of the road giants he now encounters.
The Senate, we hope, will put the brakes on the House's backwards bill.

[From the Chicago Daily News, May 19, 1971]

How BIG CAN BUSES GROW?

No sooner do we get better and safer highways than some people move in to
increase the size of the vehicles that use them, with the predictable result
that they will be less stafe and break down faster.
For several years, the trucking industry has been trying to persuade Con-

gress to allow wider, longer and heavier trucks on the Interstate system. So
far, Congress has resisted. Now, the main effort is to relax the rules for buses,
so wider, longer and heavier ones can roar down the road.
The House Committee on Public Works has already approved a "Big Bus

Bill" that would allow buses to grow six inches in width. Rep. Fred Schwengel
(R-Iowa) has vowed to stop it, and we're with him all the way.
The House committee acted in spite of objections from two federal agencies

concerned with highway safety—the National Highway Traffic Safety Adminis-
tration, and the National Transportation Safety Board. Evidently the com-
mittee was thinking more of the welfare of the bus lines (and later the trucking
companies?) then of the welfare of John Q. Citizen out there on the Interstate
in his private car.

There's hardly a driver alive who hasn't had a brush with a bus on the
highway, in between his adventures in dodging mammoth trucks. And even
on the Interstate, where conditions are best, it can be a nerve-rattling experi-
ence to look In the rear-view mirror and see a bus creeping up behind in total
violation of the speed limits. The air blast in passing situations is bad enough
now, and the margin of clearance minimal. Give the buses another six inches
In width (from 96 to 102 inches), with the additional height and length that
would follow, and the hazard to the ordinary motorist would multiply.
Schwengel suspects, and he's probably right, that the Big Bus Bill is a fore-

runner of another Big Truck Bill. Be that as It may, Congress should hold the
line. The behemoths roaming the highways are big enough now—too big, many

would say. Let them grow no more.

[From the Chicago Daily News, July 24, 1971]

HOLD LINE ON Bus WIDTH

The House of Representatives has voted to let buses operating on the inter-
state highway system grow in width from the present 96-inch limit to 102
Inches. The Senate should block this bill, but if it doesn't the secretary of
transportation should. The new width limit would go into effect no later than
July 1, 1973, unless the transportation secretary finds in the meantime that
it would be a safety hazard.
The bus companies say that adding a mere six inches to the width of their

vehicles wouldn't even be noticeable from the outside, but it would make
passengers more comfortable, with slightly wider seats and aisles. They also
point out that 102-inch buses are already operating in many states on roads
narrower. than the interstate, with no provable reduction in safety.

All this may be true, but it misses the main point. It's up to Congress to hold
the line on highway behemoths, and if it gives way now, where does it end?
If 81/2-foot buses are more comfortable than the 8-foot model, wouldn't 9-foot
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buses be still better? And with a 10-foot model maybe a bar-lounge could be

installed and everyone would be still happier — everyone except the vast num-

bers of motorists for whom the interstate system was built. Competing with

a bus on a busy highway is an unequal contest as things stand now. Wider,

longer, higher buses would make visibility and convenience that much worse.

But there is another reason for holding the line on bus widths. The trucking

lobby has been trying for years to get Congress to allow wider trucks on fed-

erally supported roadways. If the bus lines break through, here come the big-

ger trucks. And there go your highways, beaten to death by monsters. The

family car would be hopelessly outclassed in the highway scramble, and the

slim safety margin the private motorist now has would go glimmering.

The main reason the Kennedy and Dan Ryan expressways are being rebuilt

this summer — far ahead of expectations — is that more and heavier trucks

are using these highways than the planners foresaw. Richard H. Golterman,

the state's chief highway engineer, put the blame for the breakdown of the

Ryan, especially, squarely on trucks.
The bus companies deny that they are working in collusion with the truck

lobby in trying to break through the size limit. Perhaps they aren't, but the

trucking industry will be in there pitching for wider, longer, heavier trucks if

Congress doesn't turn back this bus-in-the-door bill.

[From the Terre Haute, Ind., Tribune, Aug. 4, 1971]

No WIDER, PLEASE

The last thing we need on our highways is wider buses and trucks. The House
of Representatives has nevertheless approved and sent to the Senate a bill to

permit operation of buses six inches wider than at present. It is a fair guess

that once such a measure became law, wider trucks would be next.
Special interests have for years been seeking congressional approval of such

changes. Thus far the broad public interest in safety on the highways has been

preserved. Now one barrier has crumbled.
Some may think it lugubrious to speak in such terms. They may argue that

adding another six inches to the present 96-inch width permitted for buses

operating on interstate highways is not much to get excited about. They may

say that even widening trucks by that amount would not really be objection-

able.
In a sense, all this begs the question. The heart of the matter is that giant

trucks and buses already constitute a serious hazard—one we tolerate because

trucks and buses seem necessary, but a hazard all the same. Any extension of

the perimissible width adds to the hazard. The logic of that is inescapable.

In approving the bus width bill the House in effect ignored the spirit of

legislation in recent years requiring safer design and engineering of vehicles.

The Senate should take the opportunity to reaffirm that spirit by rejecting the

bill.

[From the Evansville, Ind., Courier and Press, Jan. 2, 1972]

MORE ON WIDER BUSES

Several days of hearings have reinforced the conviction that Congress should

reject—at least for now—a proposal to permit wider buses on all interstate

highways.
The bus companies contend that a bus 102 inches wide is no more hazardous

to other drivers than the usual 96-inch buses and would make bus travel more

comfortable for passengers by widening the seats.
The American Automobile Association alleges that buses already are too

wide for safety and that no one will be lured from a car to a bus simply be-
cause the seats are an inch or two wider.
The real reason for the request, the auto association claims, is to increase

the cargo capacity of interstate buses and thereby bolster bus company profits.

The bus companies deny this.
Rep. Fred Schwengel, R-Iowa, predicts that once the wider buses are ap-

proved, the trucking companies will be back in Congress with another big-

71-954-72 22
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truck bill. This may be true, but Congress can consider the two issues sepa-rately.
Whatever the merits of wider buses, there is no cause to change the presentlaw until the safety factors have been fully examined.

[From the Times-Democrat (Davenport-Bettendorf, Iowa), July 29, 1971]

BEAT THE WIDER Bus BILL
The fate of a bill to permit wider buses on interstate highways is now upto the Senate.
Rep. Fred Schwengel of Davenport lost in his attempt to get the bill beatenin the House of Representatives.
The present 96-inch limit would be widened to 102 inches under the new pro-visions which would be scheduled to go into effect no later than July 1, 1973."If eight-and-a-half foot buses are more comfortable than the eight-foot mod-el," reasons Schwengel, who a few years ago successfully led the fight thatprevented a "big-truck" bill from reaching the House floor, "shouldn't nine-foot buses be still better?"
The bus companies contend that adding a mere six inches to the widthof their vehicles would hardly be noticeable from the outside and would pro-vide more comfort to the passengers.
They further point out that the wider buses already are operating in manystates on roads narrower than the interstates with no added hazard.All of this may be true, but don't overlook the other problem to be consid-ered.
The truckers may have been defeated once by Schwengel, but if the widerbus bill is passed, it is only a matter of time before they are back demandingwider and longer trucks.
Even with the present sizes, some engineers say that damage inflicted bytrucks on the interstates is much worse than originally predicted.
With wider buses and wider trucks, the family car would be even morehopelessly outclassed in the highway scramble.
The bus companies may say they are not involved in any collusion with thetruck industry, but the handwriting is on the wall.
The Senate should defeat the bus bill.

[From the Cedar Rapids (Iowa) Gazette, Dec. 18, 1971]

BIG-VEHICLE HAGGLING

A house-passed bill authorizing wider buses on interstate routes sailed intosenate subcommittee the other day for a calm think-through. Instead it got asound emotional buffeting.
This was the old safety vs. commercialism affray with an American Auto-mobile Assn. spokesman sounding the keynote blast: Require that buses bemade smaller instead of larger. From transportation interests came an equallyintriguing asertion : The 102-inch wide bus (present maximum allowed is 96inches) would solve urban mass transit problems.
It takes no transportation expert to discern that both sides are using super-ficial arguments. To reduce the maximum bus size allowable would be to cutfreight space in the vehicles and hike freight costs apace with the reduction.To allow the extra six inches of width would have negligible effect on urbantransit fortunes, because, as Rep. Fred Schwengel (R-Iowa) pointed out, mostcities (including Cedar Rapids) already have buses 102 inches wide.Emotional haggling aside, what is the desirability of letting bus manufactur-ers widen the 40-foot coaches? We don't purport to know the answers expertsare struggling to find, but the key questions come easily to mind:
Would wider vehicles pose a safety hazard? First district CongressmanSchwengel cited tests which show air turbulence caused by a large passingvehicle can blast a car out of its traffic lane.
Would a wider vehicle riding wider axles be more stable than the largestcoaches presently allowable if the maximum height (13 feet, 6 inches) re-
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mained the same? The bus industry says yes and basic physics seems to support

its conclusion.
Would a wider bus go-ahead give the transportation industry carte blanche

advantage in getting bigger trucks? Weighing against this possibility is the dif-

ference between buses and trucks: Buses carry passengers upside and baggage

and freight down; weight is not a problem since virtually all buses are of

aluminum construction. Trucks are — well, trucks.
What difference would the embattled six inches make? Widening a 30-foot-

long, 4-foot-high freight compartment by half a foot would add 60 cubic feet

of space. Topside it would give added aisle space for passenger convenience.

Before it cuts into the meat of these questions and others, the senate public

works subcommittee should toss out the emotional gristle.

[From the Des Moines (Iowa) Register, Jan. 25, 1971]

"BIG Bus BILL" DRIVE

The U.S. Senate is preparing to take up the "Big Bus Bill" — a measure

which would authorize an increase in the width of buses allowed on the Inter-

state System from 96 inches to 102 inches. The House passed the bill last year.

This is a special-interest bill sought not only by bus owners but also by

truckers who believe that if big buses are allowed then big trucks will be close

behind. When the House acted last year, the gallery was filled with American

Trucking Association lobbyists.
Representative Fred Schwengel (Rep., Iowa), a leading opponent of the bill

in the House, has continued his opposition in recent testimony before the Sen-

ate Public Works subcommittee considering the bill.
Schwengel's position, which is undeniable in its logic, is that Congress should

find out the impact of the bigger buses on traffic safety before it approves the

bill. He has proposed congressional studies of truck safety and highway costs

with little success. The Department of Transportation is undertaking several

bus and truck safety studies, but not all have been completed.

One completed study measures the increase in air turbulence which results

from a six-inch increase in truck widths. Under some conditions the auto being

tested was nearly blasted out of its traffic lane onto the shoulder and under

different conditions the auto was sucked so close to the truck there was an

imminent danger of collision.
Increasing truck width has two main effects: it increases the intensity of

the truck disturbance and it decreases the side to side clearance between car

and truck.
In the tester's language, "The psychophysiological response measures show

an increased driver stress associated with the truck disturbance input." That

means the wind blast from a big truck scares the stuffins out of anyone in a

light car.
In Schwengel's words, "To act favorably on this legislation in light of the

warnings contained in the truck blast study would be to show a callous dis-

regard for the safety of the motoring public. It would be in effect a vote in

favor of the special interest groups, the bus owners and against the general

public."

[From the Courier Journal (Louisville, Ky.), July 26, 1971]

THE WIDER BUSES PAVE THE WAY FOR WIDER TRUCKS

Behind the concrete curtain of the Interstate highway system, the slick oper-

ators of the automotive world are bamboozling the public. And they are getting

away with it. As an example, the House has just passed a bill allowing wider

buses to operate on Interstate highways.
That seems reasonable, especially the way the bus-makers tell it. Since Inter-

state driving lanes are wider, they can handle wider bus bodies without en-

dangering anyone. But that brings up a question: What are these wide-bodied

buses going to do once they leave the Interstates. Take wings? No, they are

going to have to drive over the ordinary roads and small-town streets that are

not as wide as Interstate lanes, and where their extra width will create danger

and nuisance.
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THE THING COULD PYRAMID

Actually, it's hard to see why the bus-makers bother. Wide-bodied buses can
already operate on most city streets, and making over-the-road buses six inches
wider isn't going to make much difference, either to the passenger or the bus
company. Each passenger will have one inch more seat space, and each aisle
will be two inches wider. Who is going to gain from this? Truck-makers, that's
who. If wide buses are allowed on the Interstates, how long do you think it's
going to be before wide-bodied trucks start demanding—and getting—equal
treatment?
And once we get the wide-bodied trucks on the Interstates, no road will be as

safe or as serviceable for ordinary automobile drivers. For like the buses, wide-
bodied trucks are not going to take wings and fly from the Interstate to their
destination in town. They will be using, and crowding more than ever, the
ordinary, narrow-lane surface roads.
In fact, the trucks are already using the old "on Interstate highways" gim-

mick here in Kentucky where, for a fee, truckers are permitted to operate
"double bottoms" (two trailers in line) on the Interstates. Since they must
load and unload at points off the Interstates, the law also allows them to oper-
ate 15 miles from the Interstates, which means that, for a fee, a trucker can
operate one of these highway freight trains practically anywhere in the state,
including narrow country roads and small-town streets where they are a
definite menace.
Now, with the wider-bus bill past the House, the truck-makers have a foot

in the door. Soon we shall be hearing that wide trucks are no more dangerous
than wide buses—on Interstate highways. And once they are permitted on the
Interstates, watch out.

[From the Baltimore (Md.) Sun, July 23, 1971]

WIDER BUSES

Those big new air-cooled buses on Baltimore streets are 96 inches wide and
few users have voiced any passionate feeling that they should be wider. But
102-inch buses can be had, and the House passed a bill on Wednesday to au-
thorize the additional six inches. Under present law 96 inches is the outside
limit for vehicles on interstate highways.
But why add the extra inches? A proponent of the House bill said it was

necessary for passenger comfort. Representative James C. Wright, Jr., wanted,
he claimed, to ease the way for commuters "to leave their cars at home." Cars
certainly ought to be left at home, but there were other speakers in the debate
who sensed what they thought might be an additional, if unstated, goal. Would
a 102-inch bus lead to a 102-inch truck? And would wider trucks and wider
buses cut still further into other modes of transport?
In short, what will be the effect of bigger motor transport vehicles on the

still grievously lagging railroads? Buses may control much of the commuter
traffic now, but in the larger cities there are still people who go to work by
rail, and rail plans are under consideration here. One of the questions in the
House debate was whether a wider bus would present new safety problems to
people. Surely the Department of Transportation, charged with overall respon-
sibility for efficient use of all transport modes, should testify as well on the
effect of bigger buses and, just possibly, bigger trucks, on the railroad future.

[From the (Baltimore, Md.) News American, July 29, 1971]

A SICKENING SHOW

You are invited here to consider a shameful example of how our lawmakers
in Washington too often ignore the public interest when the dubious pressures
of well-heeled lobbies go to work. Holding your nose is recommended—this is
a real smeller.
As background, you should know that the economically powerful trucking

interests for 15 years have been pushing for permission to use wider and thus
more profitable trucks on the nation's interstate highway system. Never mind
that the present freight-train monsters already chew up the tax-built road-
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ways, block vision and dangerously rock passing private cars with their air
blast effects.
Thanks only to concerted opposition by the private motorists, voiced largely

through the American Automobile Association (AAA) and newspaper editor-
ials, the truckers thus far have failed in their campaign. This year, however,
a subterfuge approach is giving them fresh hope.
Their gimmick was to back a proposal to widen interstate motor buses from

the present maximum of 96 inches to 102 inches—the same width extension
sought for themselves. As the AAA pointed out, this would mean little in added
comfort to the bus pasesngers. But it would serve as a precedent for similarly
breaching the truck limitations later.
Every informed person and legislator in Washington understood this. Never-

theless, on July 12, the House Public Works Committee reported favorably on
the bus extension measure — ignoring the opposition not only of the AAA but
that of the Department of Transportation and the National Transportation
Safety Board.
A vigorous opponent of the legislation, Rep. Fred Schwengel, R.-Iowa, said

when the bill—HR-4354—was approved by the committee:
"It is incredible that the bill would be reported favorably. By so acting, the

committee has shown a callous disregard for the safety of the motoring pub-
lic. The committee in effect has voted in favor of special interest groups and
against the general public."

Despite this and similar expressions of outrage, the House on July 21 ap-
proved the measure by the majority of 38 votes and sent it to the Senate for
action.

"It was a sickening performance," Rep. Schwengel said.
It surely was. And it must not be repeated in the upper house of Congress

If integrity and devotion to the public welfare still take precedence there.
If anything, interstate buses and trucks should be made smaller—not larger

than they already are.

[From the Record American (Boston, Mass.), July 29, 19711

A SICKENING SHOW

Consider a shameful example of how our lawmakers in Washington ignore
the public interest when the dubious pressures of well-heeled lobbies go to work.
The economically powerful trucking interests for 15 years have been push-

ing for permission to use trucks wider and thus more profitable than the present
freight-train monsters which already chew up the tax-built roadways, block
vision and dangerously rock passing private cars with their air blast effects.
Thanks only to concerted opposition by the private motorists, voiced largely

through the American Automobile Ass'n (AAA) and newspaper editorials, the
truckers thus far have failed.
This year, however, a subterfuge approach is giving them fresh hope. Their

gimmick was to back a proposal to widen interstate motor buses from 96 inches
to 102 inches — the same width extension sought for themselves. This would
mean little in added comfort to the bus passengers. But it would serve as a
precedent for breaching the truck limitations later.
Every informed person and legislator in Washington understood this. Never-

theless, on July 12, the House Public Works Committee reported favorably on
the bus extension measure. Despite expressions of outrage, the House on July
21 approved the measure by the majority of 38 votes.

It must not be repeated in the upper house of Congress if integrity and devo-
tion to the public welfare still take precedence there.

[From the Boston Evening Globe, July 27, 19711

DANGER ON THE HIGHWAYS

The bill which recently passed the US House of Representatives allowing
buses on interstate highways to be six inches wider may sound innocent, even
attractive to travellers who can't afford to fly and can't find a railroad to carry
them from here to there these days.
In fact, wider buses will bust up the highways, blast passing automobiles off
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the road and, most important, will break trail for wider and heavier trucks
which will do more of the same.
In exchange, each passenger will get one more inch of seating space and two

more inches of standing room in the aisle, hardly much of a gain for the trav-
eler. But, if the bus companies add height and length to match the increase
in girth (as the trucks surely will do when their turn comes), each added
inch of width could add one ton to the load pounding the nation's pavements
to the tune of increased highway tolls for the taxpayer.
Buses account for about 30 percent of all travel by public conveyance and,

while planes have replaced trains as the major source of public travel, the
bus's share has changed very little since 1950. But the private automobile far

exceeds all other modes of long distance travel in the United States and the
real source of competition here comes from trucks which now carry just over
half of the nation's freight on interstate highways.
The railroads are valiantly fighting back and increased their share of freight

transportation slightly between 1963 and 1967. In the Midwest 50- and 75-car

freights still roar round the bend. And today they carry most of their freight
on wheels, ready to be driven off the flatcar to the shop or factory door. With

the old problem of trans-shipping at each end of the road now resolved, it makes

much more sense to support rail transportation for freight, leaving the high-

ways to cars.
Anyone who has traveled interstate highways recently, knows full well the

hazards of competing for road space with buses and trucks which block visibilty

and create a blast of air that rocks the car as they pass, or as the car passes

them. If they don't know the hazards, a look at highway fatalities should he

convincing evidence that highway travel is dangerous enough as it is, without

adding wider buses and trucks to the road.
The new Secretary of Public Safety, Richard E. McLaughlin, has long fought

the wider-bus bill, seeing it as "one more attempt by the truck and bus industry

to hog more than their proper or legal share of the road . . .
"The proposal to add six inches to the width of buses would mean that all

our existing traffic lanes, presently 12 feet wide, would be dominated by mon-

ster buses with less than 22 inches of lateral clearance on either side of the

bus. Considering the high and illegal speeds frequently attained by these buses,

such clearances are obviously inadequate."
His position is shared by the Department of Transportation, the National

Transportation Safety Board, and the American Automobile Association. Yet

only this year the state Legislature voted to increase the allowed width of buses

In Massachusetts from 98 inches to 102 inches, exclusive of tires and mirrors.

Enactment of the state law depends on passage of the Federal bill. Let us hope

that the Senate in Washington shows more sense than the House and kills a

bill that could leave the country with an unbalanced transportation network,

that would damage the highways and seriously endanger those who drive on

them.

[From the Worthington, Minn., Globe, Dec. 16, 1971]

PEOPLE'S TRANSPORTATION NEEDS PRIORITY

Somewhere something has got to give. And we must acquire more patience
and tolerance. These platitudes are directed in this instance not to international

relations or to race relations but to public transportation. While the need
for expanded public transportation facilities and equipment seems obvious,
present circumstances (legal and economic) threaten to destroy the inadequate

public transportation which still exists.
The passenger train has been lost to much of the nation. Whether the Amtrak

experiment can succeed is counted questionable by many and wholly doubtful

by some.
Airlines, generally, are doing well although few can be described as flourish-

ing. But airlines are not public transportation — not "people's transportation."

Airfares ($48 roundtrip Worthington-Minneapolis) have restricted air trans-

portation to the affluent plus individuals (servicemen, salesmen) with expense

accounts or transportation allowances.
This leaves only bus transportation for citizens of average or below-average

incomes. And the buses are having their problems.

•
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Specifically, the nation's overland bus companies would like to introduce
wider buses (bus width is presently restricted to 96 inches; the companies have
petitioned for 102 inches). Wider buses might accommodate more passengers,permit passengers more seating room, and expand the spaces for freight andluggage. Wider buses would make bus operations more economic.
The House of Representatives has passed a bill which would allow the larger

buses on the U.S. Interstate system. Hearings on the bill are now underway in
the Senate Public Works subcommittee. They have been termed "stormy."
Prominent among the lobbyists against the proposal for wider buses is theAmerican Automobile Association represented at the hearings by John de Lor-

enzi. The AAA is doing nothing amiss; Mr. de Lorenzi is undoubtedly repre-senting the desires of a vast majority of AAA members in opposing wider buseson America's highways. Obviously wider buses would make motoring somewhatmore difficult, somewhat less pleasant.
Back to the original insistence that "we must acquire more patience and

tolerance."
There are substantial numbers of citizens — in particular children, students,

the poor, the elderly, the handicapped — who cannot own or who cannot oper-
ate automobiles. There are many other citizens less disadvantaged who none-theless require public transportation.
Added to this is the rather self-evident fact that every one among us is going

to become increasingly dependent upon public transportation. The population
of the United States will be doubled by the turn of the century. There is goodquestion whether it will be possible to tolerate or to accommodate twice the
present number of private automobiles. Or, granting that this is possible, how
many among us may desire not to drive in traffic twice its present volume to
parking lots and parking problems twice their present proportions?
Again: Somewhere something has got to give.
Provision must be made for public transportation. Increasingly, year by year,

public transportation must be given official encouragement. And for millions
of Americans public transportation must be translated bus transportation.
The Daily Globe (speaking now of editors as motorists) would prefer that

buses were not made wider. The Daily Globe would prefer that there were
never ice or snow upon any street or highway. The Daily Globe would prefer
that it would never be necessary to drive a detour. The Daily Globe would
prefer that there were never traffic jams.
There are some things — some hazards, some inconveniences, some minor an-

noyances, some impositions — which all of us simply must accept in life, how-
ever. Prefer them or not, the Daily Globe lends support to urging that buses
six inches wider be permitted on America's Interstate highways. A first-class
people's transportation system must be preserved in this nation.

[From the Jefferson City, Mo. Capital News, Jan. 1, 1972]

ANOTHER Bus BILL POSES TROUBLE FOR CAR DRIVERS

The continuing uproar of forced busing of school children has overshadowed
a potentially harmful effect of another bus issue.

Legislation now before the U. S. Senate would open the federal interstate
system to wider buses — 102 inches or 81/2 feet. It would supplant the present
bus width restriction of 96 inches or 8 feet.
With the bus lobby in full gear, the measure already has slipped through the

House. Since the attention of the public now is focused on the school busing
issue, it's possible the highway bus bill will go unnoticed through the Senate
and become law, unless vetoed by President Nixon.
The bus lobby suggests that the extra width would benefit passengers, provid-

ing greater comfort and safety. This lobby conveniently ignores the safety and
comfort of private car drivers who are forced to compete for highway space
with buses and trucks of growing proportions.
Of course, wider buses would also have a dangerous impact on traffic on

primary highways and other roads. To get in and out of terminals, the buses
would have to use the latter, composed mostly of two-lane highways and streets.
Many in rural areas have traffic lanes less than 12 feet wide. As one of our
peers has suggested, an 81/2 foot bus on one of these roads would leave very
little margin for error.
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Nor is this legislative malady limited to Congress. A wide bus bill, which ran
out of gas in the last session, has been refueled and probably will be on the
Missouri General Assembly agenda again.
The American Automobile Association contends oversized buses — as well

as trucks — would be incompatible with other traffic on the nation's highways.
It cites results of recent tests conducted for the U. S. Department of Trans-
portation, which shows that wind blast and suction effects of larger vehicles
would "increase the hazard for passenger car drivers." The AAA even suggests
Congress should consider buses be smaller, not larger.
A stop to this dangerous nonsense of wider and longer buses and trucks must

be made.
Millions of private passenger car owners, who pay a majority share of the

cost of our highway system, should demand that their U.S. senators kill this
ill-advised and dangerous legislation. Missourians also must be on their guard
against wider bus legislation in the 1972 State General Assembly.

[From the St. Louis (Mo.) Globe-Democrat, May 17, 1971]

BUSES WIDE ENOUGH Now

A bill in the House of Congress, that would permit building buses 102 inches
wide, has drawn strong criticism from the American Automobile Association,
the National Transportation Safety Board and the Department of Transporta-
tion.
The present maximum width is 96 inches. The opposition stems from safety

hazards the widening would create.
There doesR't seem any real justification for a six-inch increase in the width

of interstate buses except that the bus companies want wider buses.
Nevertheless, the House Public Works Committee approved the bill that would

allow the increase in width without anything approaching an adequate study
of the question.
The bill provides that the change would become effective July 1, 1973, if a

study by the Secretary of Transportation determines there would be no adverse
effect on travel safety.
This is a strange way to frame legislation, calling for a study after it has

been enacted. Furthermore, the Department of Transportation already is on
record as saying that based upon its analysis to date it could not support enact-
ment of the bill.
There should be no decision on this measure until a full study is completed.

Then, if the wider width is found to be safe—which we doubt at this time—
action could be taken.

[From the St. Louis (Mo.) Post Dispatch, May 28, 1971]

No BIGGER BUSES

Representative Fred Schwengel of Iowa, who succesfully opposed a 1968
effort to legalize wider trucks on the interstate highway system, is trying to
block a similar attempt to extend the width of buses. The National Association
of Motor Bus Owners wants the maximum increased from 8 to 81A feet; the
plea Is that Americans are growing taller and broader and need more space.
There is statistical evidence of such a long-range trend, but maybe the answer,
if one is needed. is in the direction of fewer seats rather than bigger buses.

Mr. Schwengel thinks the big bus bill has fewer objectionable features than the

big truck bill, but he believes, and so do we, that if bigger buses are allowed
the truck people will be right back. Apart from other considerations, there is
ample reason to oppose wider interstate buses on grounds of safety; they are
wide enough now.

[From the Fulton, Mo., Sun-Gazette, Feb. 2, 1972]

Bus PASSENGER BILL.-MORE BUSES NEEDED

With virtually no rail passenger service any more and with most of the

smaller communities in Missouri without any airline service, the people of the

a
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State have become more and more dependent on bus transportation 
to meet

their public transportation needs. This is especially true in view of the a
uto-

mobile congestion on our highways.
For that reason a bus Bill passed out of a House Committee of the Legis

la-

ture last week has special significance for the residents of Fulton and the 
sur-

rounding area.
This Bill would permit the State Highway Commission to designate specific

highways having traffic lanes at least 12 feet wide to operate the new, mor
e

comfortable and safer buses now in operation in 19 other states.

These buses would have wider, more comfortable seats, tires with 46 percent

more contact with the pavement, brakes that are 69 percent larger together with

greater stability — all making for safer, more comfortable passenger trans-

portation.
Although these buses would be six inches wider than those generally in use

in Missouri, they would create no safety hazard, because there would be more

passing room than is currently the case with the buses now in use on 91/2 and

10-foot lanes.
The intercity bus industry has compiled a fantastic safety record—nearly

20 times better than passenger automobiles, and this record has been compiled

largely on the narrower traffic lanes. If the wider buses are restricted to high-

ways with 12-foot lanes, there is no reason at all why they would create any

traffic hazard.
The Missouri Safety Council and the State Highway Department which in

the past have objected to any increase in size of vehicles have not objected

to this Bill. The Missouri Automobile Club did object to this measure in its

original form, but has withdrawn its opposition after the Bill was amended to

restrict the wider buses to highways having lanes at least 12 feet wide.

We believe this is a good Bill in the public interest. Buses are filling the

void created by the elimination of so many rail passenger schedules, and it is

our hope that the Legislature will act promptly to give the public the passenger

service it deserves.

[From the St. Joseph, Mo., Gazette, Feb. 2, 1972]

THE Bus BILL

Almost unnoticed, certainly without full public realization, St. Joseph has

become completely cut off from incoming or outgoing rail or air passenger

service.
There are no longer any passenger trains coming into this city which was

once a rail hub of the Midwest, and there are no commercial airline flights to

Rosecrans Field which not too many years ago had as many as three separate

airlines with planes landing here.
This is true of every city in Missouri of a size smaller than this, the fourth

largest city in the state. Hence, anyone without private transportation is today

dependent upon buses if he or she wants to travel outside of town.

Legislation to upgrade bus service is now before the Missouri legislature.

The bill would permit the State Highway Commission to designate highways

with traffic lanes 12 feet wide or wider to serve new and more comfortable

buses which now are in operation in 19 other states. The bill has been passed

out of House committee and is expected to be acted upon by the House this

week.
The new buses, although six inches wider to accommodate wider and more

comfortable seating, are said to pose no new road hazard because they would

be limited to traveling highway lanes two feet wider than many of today's

buses only six inches narrower now travel. There would be more passing room

than now exists on nine and ten-foot lanes.
In addition, wider tires would have 46 per cent more traction contact with

pavement, for better braking and less per-square-Inch wear and tear on road

surfaces, plus larger brakes.
While the Missouri Safety Council and the State Highway Department have

In the past objected to increases in the size of buses, they have expressed satis-

faction with limitations written into the new bill. The Missouri Automobile

Club has also dropped past opposition to the bill in its original form after it

was amended to restrict the wider buses to the wider highways.
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This appears to be a progressive bill in view of the trend toward wider high-
ways and the great need for decent transportation to replace that by rail and
air now no longer available for many citizens. Of the 19 states already allow-
ing the wider buses, the adjoining states of Kansas and Oklahoma are listed.

[From the Chillicothe, Mo., Constitution-Tribune, Feb. 22, 19721

THE PUBLIC — AND PUBLIC TRANSPORTATION IN MISSOURI

Bills before the Missouri Legislature this session include two, House Bill 1112
and S. B. 375, which would permit the use of 6-inch-wider buses on Missouri
highways.
Buses could be 81/2 feet wide instead of eight but the wider buses would be

permitted only on those highways having 12-foot lanes and then only if speci-
fically designed by the State Highway Commission.
Proponents say the additional width would permit more comfortable seating

and that 81/2-foot buses, where they have been used, have actually proved safer
because they are more stable, have more rubber on the ground and bigger
brakes.

Missouri cities of over 75,000 population already permit 81/2-foot-wide buses.
In the St. Louis area, Bi-State operates 362 of the wider buses. The Area
Transportation Authority in Kansas City has been operating 102-inch-wide
buses for 15 years.
Proponents say that intercity bus transportation is becoming increasingly

important to the public—rail passenger schedules have been a steadily elimi-
nated—and that intercity buses now provide the only scheduled passenger
service for many cities and towns. Thus, they say, it is up to the buses to
provide the most comfortable, safe and economical service possible.
Wider buses are currently in use in 19 states and in city transit service in

38 states.
There has been no change in Missouri's bus width limits in 47 years.
The Missouri Safety Council and highway department experts reportedly

have offered no objections to the proposal for six-inch-wider buses, although
the Automobile Club has opposed them, suggesting that Missouri withhold leg-
islation until federal studies are in on the various safety effects of wider
vehicles.
In view of the fact that wider buses seem to have weathered the traffic well

in the cities and in many other states and the bus industry's belief it can make
the public more comfortable in providing the only scheduled transportation
many legislative bills should deserve support.
And there is something to be said that enabling carriers to have a greater

degree of uniformity throughout their operation systems would provide a plus
factor to bus operations.

[From the Independence, Mo., Examiner, March 1, 1972]

WIDER BUSES FOR SAFETY, COMFORT

Two identical bills are now before the state legislature. They are Senate
Bill 375 and House Bill 1112. The bills would permit intercity buses to have
a width of 102 inches (only six more than at present). The buses would be
used only on highways designated by the State Highway Commission and not
on the interstate system until federal laws permit such width. They would be
limited to highways with 12-foot lanes.
The need for better, safer, more comfortable mass transportation is apparent.

Rail passenger schedules have been drastically reduced over the past 20 years,
leaving only the buses to fill the gap.
The intercity bus industry safety record is unequalled by any other form

of motor vehicle transportation. Travel by bus is 15 to 20 times safer than
travel by passenger automobile. This record, for the most part, has been estab-
lished by buses operating on 10-foot lanes.

There are now about 250 buses of the 102-inch width operating in Inde-
pendence and Kansas City. They have been used for the past 15 years. Larry
Huffman, an executive of the ATA, says the accident experience between the 96-
inch and the 102-inch buses show no difference.

A.
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In St. Louis, 362 of the wider buses are in operation and have caused no
problem whatever.
The additional six inches would not add more seating capacity but it would

make the bus passenger more comfortable and the vehicle safer. When travel-
ing on 12-foot lanes, they would pose no greater safety hazard for other
vehicles.
We would urge our legislators to pass these bills for the comfort, convenience

and safety of those who ride the buses.
For those of us who still prefer the personal passenger car, we would urge

the industry to extend the buses exhaust line to the roof of the vehicle to
relieve us of the stench caused by the fumes.

[From the Cape Girardeau, Mo., Southeast Missourian, March 1, 1972]

BILLS IN THE PUBLIC INTEREST

Having struggled for years behind buses and trucks on the winding hills
and curves of Highway 61 to the north, we normally take a jaundiced view
of legislation which would do anything to increase length or width limits
of these large vehicles.
We are persuaded, however, that measures now before the Legislature in

House Bill 1112 and Senate Bill 375 are with merit and should be passed.
This legislation would allow the use of a new type of bus which is now

operated in 19 states. It has wider seats and wider aisles, is more easily
handled and more stable and is safer for both passengers and the motoring
public.
The safety comes in because the buses' wider tires have 46 per cent more

area in contact with the pavement and its brake-drums are 69 per cent more
effective than those on existing conventional buses.

All of this would be accomplished by widening the bus by 6 inches from
8 feet to 81/2 feet. Length is not affected.
The legislation restricts the use of these buses to 12-foot highway lanes, and

then only if approved by the State Highway Commission. Neither the Missouri
Safety Council, a division of the National Safety Council, nor highway de-
partment safety experts object to the wider buses. Be it remembered, too, that
bus lines have built a remarkable safety record over 40 years by using 8-foot
buses on 91/2- and 10-foot lanes.
The Missouri Bus and Truck Association reports there are approximately

1,500 commercial buses registered for use on Missouri highways compared with
a total motor vehicle load of almost 3,000,000. Only a small number of buses
would be involved on wider pavements.
In this day when the only means of travel outside the private automobile is

by flying or bus, every step must be made to make bus travel safer and more
attractive. We believe these bills will do so and thing the Legislature should
pass them.

[From the Albany, N.Y. Times Union, July 29, 1971]

THE NATIONAL SCENE.—A SICKENING SHOW

ISSUE: Should the Congress succumb to lobby pressures to permit bigger
trucks and buses on highway or pay more attention to the safety of the motor-
ing public?
You are invited here to consider a shameful example of how our lawmakers

In Washington too often ignore the public interest when the dubious pressures
of well-heeled lobbies go to work. Holding your nose is recommended—this is
a real smeller.
As background, you should know that the economically powerful trucking

Interests for 15 years have been pushing for permission to use wider and thus

more profitable trucks on the nation's interstate highway system. Never mind

that the present freight-train monsters already chew up the tax-built roadways,

block vision and dangerously rock passing private cars with their air blast

effects.
Thanks only to concerted opposition by the private motorists, voiced largely

through the American Automobile Association (AAA) and newspaper editor-
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ials, the truckers thus far have failed in their campaign. This year, however, a
subterfuge approach is giving them fresh hope.
Their gimmick was to back a proposal to widen interstate motor buses from

the present maximum of 96 inches to 102 inches—the same width extension
sought for themselves. As the AAA pointed out, this would mean little in added
comfort to the bus passengers. But it would serve as a precedent for similarly
breaching the truck limitations later.
A vigorous opponent of the legislation, Rep. Fred Schwengel (R.-Iowa),

said when the bill—HR-4354—was approved by the committee:
"It is incredible that the bill would be reported favorably. By so acting, the

committee has shown a callous disregard for the safety of the motoring public.
The committee in effect has voted in favor of special interest groups and
against the general public."

Despite this and similar expressions of outrage, the House on July 21 ap-
proved the measure by a majority of 38 votes and sent it to the Senate for
action.
"It was a sickening performance," Rep. Schwengel said.
It surely was. And it must not be repeated in the upper house of Congress

if integrity and devotion to the public welfare still take precedence there.
If anything, interstate buses and trucks should be made smaller — not

larger than they already are.

[From the Tulsa (Okla.) Tribune, May 18, 1971]

How WIDE THE Bus?

First the execution, then the trial:
The House Public Works Committee has approved a bill to increase the

present 96-inch federal limit on interstate bus widths to 102 inches effective
July 1, 1973, if a study by the secretary of transportation determines there
would be no adverse effect on travel safety.
This reverse order brought a raised-eyebrow response from the American

Automobile Association: "We seriously question the logic of first legislating
a bill and then calling for a study to determine its feasibility," John de Lorenzi.
AAA managing director of public and government relations, said.
The committee acted, de Lorenzi said, despite renewed opposition by the

National Transportation Safety Board and statements by Francis Turner,
federal highway administrator, that he could not support the bill.
"Some of the hazards apply only to bus occupants," the Safety Board told

the committee, "while others apply to everyone who uses the highways."
And everyone who uses the highways must hope the House of Representatives

isn't as eager as the Public Works Committee to allow wider buses. The pend-
ing bill could be a forerunner to legislation providing for wider and heavier
trucks on the highways.

[From the Columbus Citizen-Journal (Columbus, Ohio) Dec. 20, 1971]

MORE ON WIDER BUSES

Several days of hearings have reinforced the conviction that Congress should
reject—at least for now—a proposal to permit wider buses on all interstate
highways.
The bus companies contend that a bus 102 inches wide is no more hazardous

to other drivers than the usual 96-inch buses and would make bus travel more
comfortable for passengers by widening the seats.
The American Automobile Association alleges that buses already are too

wide for safety and that no one will be lured from a car to a bus simply
because the seats are an inch or two wider.
The real reason for the request, the auto association claims, is to increase

the cargo capacity of interstate buses and thereby bolster bus company profits.
The bus companies deny this.
Rep. Fred Schwengel, R-Iowa, predicts that once the wider buses are ap-

proved, the trucking companies will be back in Congress with another big-truck
bill. This may be true, but Congress can consider the two issues separately.

A
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Whatever the merits of wider buses, there is no cause to change the present
Law until the safety factors have been fully examined.

[From the Toledo, Ohio, Blade, Feb. 18, 19721

No WIDER!

A bill that would allow wider busses on the interstate highway system
has been challenged on a further count by the National Transportation Safety
Board. This one reveals that such busses would elevate passenger seats 131/2
feet above the road, which could make the vehicles potentially top heavy and
unstable. The basic goal of the bus bill is to gain an added 6-inch width for
an overall 102 inches. And behind the bus bill is the trucking industry, quietly
assisting with its own lobby in hopes of following in the busses' wider wake.
Passenger safety, important as it is, is only one of the concerns of the safety

board. But in urging delay of any congressional action, the board challenged
the argument that the increased height should be granted simply to allow for
more express cargo space below. Width is the other dimension sought mainly
for the same reason.
How such a jumbo bus would ride if loaded with a day-long excursion of

adult passengers with no cargo for ballast is just one question the safety
board is asking; and it wonders, as well, about stability in the event the weight
of the cargo should shift in the compartment.
In earlier hearings before the Senate public works committee, the safety

board submitted test statistics on the effect of passing automobiles buffeted
by combined winds and air streams from the big vehicles. In some situations
cars were sucked as closely as 21/2 feet toward the test truck-trailers at 60
miles an hour, and under other conditions were blown as far as four feet away
from their normal forward course.

Given the standard 12-foot lanes on most interstate systems, there are no
valid arguments by bus or truck operators to warrant stretching the limits
of traffic safety beyond those they have managed over the years to extract
either in width or length. The broader-bus bill should be shelved indefinitely.

[From the Portland, Oregon, Sunday Oregonian, July 25, 1971]

Bus LANES BETTER

Would one-inch additional width of a bus seat lure additional riders away
from private automobiles?
The U. S. House of Representatives evidently believes it would. By voice

vote, the House has passed a bill permitting buses 102 inches wide to operate
on interstate highways, unless the secretary of transportation determined they
would create a traffic hazard. The limit now on the national system of freeways
Is 96 inches. The additional six inches would add one inch to the width of
each seat and two inches to aisles.

Critics of the bill smelled a scheme to permit larger and heavier trucks to
use the interstate system. Legislation allowing wider buses would be followed,
they warned, by proposals to legalize wider trucks. But Rep. James Wright,
II-Tex., said the only purpose was to make bus travel more comfortable and
thus induce commuters to leave their cars at home.
The 102-inch buses are now permitted in some cities and on non-interstate

highways in some states. About 22,000 of the wider carriers are now operating,
but because of the 96-inch restriction on interstate highways they cannot use
these routes to transport suburban passengers to the cities. Lanes on the free-
ways are at least 12 feet wide and one congressman declared it was ridiculous
that the widest buses are not allowed on the widest highways in the nation.
The Senate still must act on the bill. Should it and the secretary of trans-

portation go along with the House, no immediate upsurge in bus patronage
can be expected. One-inch more hip room will not cause Americans to change
their long-established habit of driving their own cars to work. A more effective
way of encouraging use of buses would be to establish exclusive lanes for
these carriers on the freeways. A passenger on a bus whizzing by barely mov-
ing lines of private cars at the rush hour would likely become an instant con-
vert to mass transportation.
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[From the Meadville (Pa.) Tribune, Aug. 14, 1971]

DOUBLE BLOW To SAFETY

Final approval of measures that would permit buses and snub-nosed trucks
on the highways would deal a blow to traffic safety.
The U.S. House of Representatives approved a bill that would permit buses

six inches wider than the current 96-inch limit to operate on interstate high-
ways. The bill goes to the U.S. Senate for its consideration.
In Pennsylvania, a state Senate-approved bill permitting snub-nosed trucks

that can haul longer trailers has been okayed by the state House and sent to
the governor for his signature.
Both developments could result in an increase in traffic accidents on state

and national highways.
The United States Senate should defeat the wider bus measure, and Gov.

Shapp should not sign the truck bill. Both bills have been opposed by safety
groups and the U.S. Department of Transportation. Their arguments should be
considered.
At their current width, buses already create an "air blast" that affects safe

operation of passing cars. It follows that wider buses would create an even
more dangerous blast. This possibility needs more study before wider buses
are allowed on interstate highways.
If the bus companies succeed in pressuring passage of the wider bus bill, it's

likely that truck interests will demand equal treatment. The argument would
be that if wider buses are okay, why not wider trucks, too?
As for the snub-nosed trucks, they aren't able to maneuver as efficiently as

the standard semi-trailer trucks now in use in Pennsylvania. A snub-nose cab
allows a longer trailer to be hauled, although still within overall lengths limits
set by Pennsylvania law.
Longer trailers mean more profitable runs, since greater cargo volumes are

possible. Bus companies claim wider buses will give passengers greater com-
fort, which supposedly would attract more business for the bus firms. Both
these measures would benefit special interests, but not the motoring public,
which should receive first consideration.

[From the Meadville (Pa.) Tribune, Dec. 27, 19711

HOLD THE LINE

A spokesman for the American Automobile Association has advised the roads
subcommittee of the Senate Public Works Committee that if Congress considers
a change in the size of buses, it should make them smaller, not larger. The
subcommittee is studying a proposal that would allow buses to be wider than
the present 96-inch limit permitted by law.

It wouldn't be feasible to reduce this limit, contrary to the suggestion by
John de Lorenzi, AAA managing director of public and government relations.
Congress should hold the line, however, and not approve any increase in bus
sizes.
Advocates of the wider bus measure contend that the increase is needed to

generate more business for the busing industry. It is hoped wider buses with
more comfortable seats would make buses more competitive with airliners as
a means of long-distance traveling.
Opponents, though, fear that wider buses would lead to a bill for wider

trucks. Since trucks far outnumber buses, a change to permit bigger trucks
would be a much greater safety hazard than wider buses. Trucks and buses
have wind blast and suction effects that create handling problems for cars
that pass by them. If larger vehicles were to be permitted, the hazards would
Increase.
De Lorenzi cites statistics from a study conducted recently for the federal

Department of Transportation that "indicate that existing 96-inch-wide trucks
and buses are incompatible with other vehicles on the highways." To correct
this, he feels steps should be taken, "even if that means reducing the size of
existing buses and trucks."
This would be unfair and difficult to implement, however. It would be much

too costly to require that all vehicles that are at the present maximum width
be taken off the highways. A more reasonable course would be to hold the exist-
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ing limit, and initiate studies to find ways to reduce the blast effects of large
highway vehicles.

[From the Wilkes-Barre, Pa., Times Leader, May 18, 1971]

MOTORISTS MAY FACE BIGGER TRAILERS, BUSES

Longer trailers and wider buses will be traversing Pennsylvania's highways
unless the Commonwealth's motorists are able to muster more potent opposition
than demonstrated to date.
The longer trailer bill, before the Legislature at present, has passed the

Senate, and will come before the House when the General Assembly reconvenes
after the election. It would erase the present 40-foot trailr limit and would
permit trailers as long as 48 feet, provided the overall length of trailer and
tractor did not exceed 55 feet. Use of shorter tractors would open the roads
to the mammoth trailers, under the proposal, unless the State House defeats it.
The wider bus proposal has also made headway, despite claims by motorist

groups it would add to highway perils. The U.S. House Public Works Com-
mittee has approved a six-inch increase—from 96 inches to 102 inches—effec-
tive in 1973 on interstate roads.
We share the surprise of the American Automobile Association in citing the

committee approval, which included provision for a study, as the AAA put it to
see if it is an unsafe measure. The motorists' group said it seriously questioned
"the logic of first legislating a bill and then calling for a study to determine
its feasibility."
While the bill relates to interstate highways, the buses would be required

to use primary and secondary roads en route to the superhighways. It is noted
that some 60 per cent of the rural primary road system has lanes less than
12 feet wide.
The measure is still to be voted on by the House, and Congressmen have

been urged by the AAA to take a serious look at it prior to passage. Perhaps,
as part of their study, they could imagine a 102-inch wide bus approaching
a passenger car on a 12-foot wide road. That should be a persuasive experience.

[From the Allentown, Pa., Chronicle, May 14, 1971]

BILL To OK WIDER BUSES QUESTIONED

A congressional bill to increase the federal limit on interstate bus widths
by six inches is being questioned by the Lehigh Valley Motor Club.
The local club joins other American Automobile Association (AAA) affiliates

In questioning the measure approved by the House Public Works Committee.
After approval, the committee called for a study to see if it is an unsafe measure.
The bill would increase the present 96-inch federal limit on bus widths to

102 inches. The change would become effective in July 1973 — if a study by the
secretary of transportation determines no adverse effect on travel safety.
A spokesman for the AAA said, "We seriously question the logic of first legis-

lating a bill and then calling for a study to determine its feasibility."
He noted that the House committee approved the proposal despite opposition

by the National Transportation Safety Board and by Federal Highway Admini-
strator Francis Turner. Both refused to support the measure for reasons in-
volving highway safety.
John de Lorenzi, AAA managing director of public and government relations.

said, "This measure poses a serious threat to both the rights and safety of all
motorists."
He said it could be a forerunner to passage of laws allowing wider and heav-

ier trucks on highways.

[From the San Antonio, Tex., Light, July 29, 1971]

SICKENING SHOW

You are invited to consider a shameful example of how our lawmakers in
Washington too often ignore the public interest under the pressures of well-
heeled lobbies.
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The economically powerful trucking interests for 15 years have been pushin
g

for permission to use wider and thus more profitable trucks on the nati
on's

interstate highway system. (Never mind that the present freight-train monsters

already chew up the tax-built roadways, block vision, and dangerously rock

passing private cars with their air blast effects.)

Thanks only to concerted opposition by the private motorists, voiced largely

through the American Automobile Association and newspaper editorials, the

truckers thus far have failed in their campaign. This year, however, a sub-

terfuge approach is giving them fresh hope.
Their gimmick was to back a proposal to widen interstate motor buses from

the present maximum of 96 inches to 102 inches — the same width ext
ension

sought for themselves. As the AAA pointed out, this would mean little 
in

added comfort to the bus passengers. But it would serve as a precedent for

similarly breaching the truck limitations later.
Every informed person and legislator in Washington understood this. Never-

theless, on July 12, the House Public Works Committee reported favorably on

the bus extension measure — ignoring the oposition not only of the AAA but

that of the Department of Transportation and the National Transportation

Safety Board.
A vigorous opponent of the legislation, Rep. Fred Schwengel (R.-Iowa), said

when the bill — HR-4354 — was approved by the committee:

"It is incredible that the bill would be reported favorably. By so acting, the

committee has shown a callous disregard for the safety of the motoring public.

The committee in effect has voted in favor of special interest groups and

against the general public."
Despite this and similar expressions of outrage, the House on July 21

approved the measure by a majority of 38 votes and sent it to the Senate 
for

action.
"It was a sickening performance," Rep. Schwengel said.

It surely was. And it must not be repeated in the upper chamber of Con-

gress if integrity and devotion to the public welfare still take precedence there.

[From the Knoxville News-Sentinel (Knoxville, Tenn.) Dec. 25. 1971]

MORE ON WIDER BUSES

Several days of hearings have reinforced the conviction that Congress should

reject—at least for now—a proposal to permit wider buses on all interstate

highways.
The bus companies contend that a bus 102 inches wide is no more hazard-

ous to other drivers than the usual 96-inch buses and would make bus travel

more comfortable for passengers by widening the seats.
The American Automobile Association alleges that buses already are too

wide for safety and that no one will be lured from a car to a bus simply

because the seats are an inch or two wider.
The real reason for the request, the auto association claims, is to increase

the cargo capacity of interstate buses and thereby bolster bus company

profits. The bus companies deny this.
Rep. Fred Schwengel, R-Iowa, predicts that once the wider buses are

approved, the trucking companies will be back in Congress with another big-

truck bill. This may be true, but Congress can consider the two issues

separately.
Whatever the merits of wider buses, there is no clause to change the

present law until the safety factors have been fully examined.

[From the Nashville (Tenn.) Banner, Jan. 31, 19711

FOR DIMENSIONS OF HIGHWAY—BUSES ARE WIDE ENOUGH

There are at least two good reasons—valid, important, timely reasons—
for the concerned public to voice right now its proper opposition to further,

dangerous experimentation with longer, wider, heavier commercial vehicles
on the highways.
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(1) The proposal to that end—initially a measure to broaden buses to
102 inches—is before Congress.
(2) A similar measure, for passenger or freight vehicles, or both, will be

before the Tennessee • General Assembly. It always is. The one for tandem
rigs, heavier loads, etc., did not get through the legislature last time—but
inevitably it will be back.
The U.S. House of Representatives narrowly approved the bus change

last session. It now is scheduled for action in the Senate.
It should be defeated, in the interest of protecting this nation's invest-

ment in costly highways, but especially in the interest of life-saving. It
should be remembered that even the Interstates—the lanes on them—have
been designed for narrower vehicles than those now proposed. That is to
say that buses 96 inches wide are about as wide as these lands can safely
accommodate, and adding six inches—for the complicating factor of another
full foot when one of these passes another—diminishes the safety margin.
Congressman Fred Schwengel, of Iowa has helped lead the fight against

this attempt to widen buses, and has renewed the attack on three grounds,principally:
As strictly a this measure, it would not provide the solution claimed for

it in the matter of urban mass transit problems; it assuredly would be a
forerunner for similar action on trucks, for wider, longer, heavier vehicles
in this category; and, there can be no question that it would affect adversely
the public safety on these thoroughfares.

It would greatly compound construction and maintenance costs, too. For
such heavier and intensified commercial use would increase the surface
damage; and there would be no way to use even the interstates for such
vehicles without similarly providing more adequate exit points and collateral
thoroughfares.

Besides all that, it recently has been disclosed that there are thousands of
bridges regarded as unsafe by modern evaluation standards.
The buslines, with presently legal equipment have access to these high-

ways and rightly. So have the truckers. Nobody is proposing to divest them
of that. But THEIR idea of compelling the public—those footing the major
part of the highway construction and upkeep cost—and the respectivelevels of government, to conform to THEIR preferences, would be an imposi-
tion altogether unreasonable and unjust. Now is the time to reject it flatly.

[From the Alexandria, Virginia, Gazette, August 7, 19711
8'6" BUSES POSE THREAT

,The maximum width of buses traveling on the interstate highway systemnow is 91 inches-7 feet, 7 inches. The House has passed a bill to allowbuses 102 inches wide-8 feet, 6 inches, or almost one foot wider. It mayget through the Senate for lack of anyone to lead the opposition.
The arguments for wider buses is that they will allow wider seats, coaxingmotorists into riding intercity buses and solving the traffic congestion prob-lem. Opponents reply that most of the urban traffic congestion comes fromintracity traffic, not intercity traffic.
Perhaps the most potent argument against wider buses is that they will beprecedent-making, that they will open the way for wider and heavier trucksthat would play hob with the pavement of the interstate highway system ;also, that they would create a hazard for family cars which would becrowded over. They would also have longer distances to go to pass themand would create more wind turbulence to sway autos as they rush alongthe superhighways.
This is a serious matter for automobile drivers. Small cars especiallyhave a hard time now holding their wheels in line when buses and truckspass by. The rush of wind that tugs at the wheel in the auto driver's handis a continuous hazard. Trucks and buses are enough of a menace now with-out widening them even more. The fight to keep the interstate safe formotorists should move senators in the public interest to lead the fightagainst it.

71-954-72-23



346

[From the Norfolk (Va.) Ledger Star, July 23, 1971]

Now, A BID FOR WIDER BUSES

The House of Representatives has passed a bill that would permit wider
buses to travel Interstate highways. Specifically, the maximum bus width of
96 inches would be increased to a permissible 102 inches, allowing a one-inch
widening of each of four seats and a two-inch widening of the aisle.
A proponent of this measure presented the dubious argument that the width

revisions would "make bus travel more comfortable and convenient for com-
muters so they will leave their cars at home."

Well, we'd be mighty surprised if the promise of an inch wider seat and a
two-inch wider aisle would lure many motorists onto the buses or make their
ride appreciably more comfortable if they did switch. Nonetheless, 213 Con-
gressmen voted for the measure and only 178 against.

Its passage also has trained new attention on the old controversy surround-
ing truck widths. The trucking industry has long sought wider vans in order
to reduce operating expenses. This effort in the past has been denied Congres-
sional endorsement, and the Congress was entirely correct.

Despite truckers' and bus operators' assurances to the contrary, the larger
vehicles would, we think, increase driving hazards. To be sure, Interstate lanes
may be wider than the average, but speed limits are higher, too. Moreover, the
vehicles must move over regular and sometimes extra narrow roads to make
their way to and from the more commodious superhighways.
Many motorists doubtlessly feel that tractor-trailers and buses already are

large enough. The mere presence of these vehicles, even with skilled and con-
siderate operators behind the wheel, can be something of an intimidation to the
average driver. And this suggests that even wider vehicles would be an even
larger potential intimidation, and hence a greater threat to the highway motor-
ist's safety.
Some of those in the House who opposed the wider-bus bill contended that

its passage would open the door to similar legislation for trucks.
The Senate ought of course to reject this bill, but not primarily because of

the possible boost it could mean for wider trucks; rather because wider buses
themselves would confront motorists with new safety hazards on the highways.

[From the Virginian-Pilot August 10, 1971]

AND LARGER TRUCKS.—BIGGER BUSES—AND HAZARDS

Before breaking away for the summer the House of Representatives did the
Nation's motorists a bad turn by approving a bill to widen interstate buses
from the present maximum of 96 inches to 102 inches. The Senate should kill
this proposal, which House opponents charged with running interference for
ever-wider trucks on the highways.
An extra inch of seat space for each bus rider and two inches for the aisle

would not provide much more comfort for the passengers and meanwhile would
increase traffic congestion. Studies indicate that smaller, more maneuverable
buses would thread city traffic faster.
The extra six inches would add immeasurably to the motorist's risks in pass-

ing one of the behemoths or in trying to control his car in the wake of an air
blast from a bus cruising at 65 to 70 miles an hour.
In overriding pleas for further study of safety factors by the Department

of Transportation, the National Transportation Safety Board, and the Amer-
ican Automobile Association, the House, as Iowa Representative Fred Schwen-
gel declared, put on a "sickening performance." If the bill becomes law, Mr.
Schwengel noted, a major bus line plans to increase the length of its buses
to 40 feet, their height to 12 feet, and their weight from 29,000 pounds to
42,000. For every inch in width, a bus would gain a ton.
The interstate highway system was designed on the basis of laws limiting

the width of trucks and buses to eight feet An interstate highway lane is 12
feet wide, which leaves 24 inches of clearance on either side for vehicles of max-
imum size. To shrink that margin also might shorten the life expectancy of the
motorist.
On its own demerits and as an undesirable precedent-maker for even worse

proposals for wider, heavier trucks, the bill for bigger buses should be stopped.
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[From the Seattle (Wash.) Post-Intelligeneer, Dec. 29, 1971]

HIGHWAY MONSTERS
If you are among the many millions of Americans who drive their own

cars on the nation's highways, you should be seriously concerned by the im-
pending threat to your safety and pocketbook which the powerful and per-
sistent trucking lobby in Washington is determined to ram through Congresseventually—one way or another.
In past years, time and again, the wealthy trucking industry has soughtlegislation to permit an increase in the size of the huge motorized freightears already in use. These are the roaring monsters which chew up the bestof roadways, at your tax expense, and terrify many private drivers byrocking passing cars with blasts of unnerving air turbulence.We have consistenly opposed every bill which would allow these behe-moths to be bigger than they already are. Many others also have ralliedin resistance—and thus far the truckers have not succeeded in getting per-mission for the dangerous expansion of trailer carrier volume they so dearlydesire.
Today, however, thanks to a roundabout maneuver, the truckers are closerto success than they ever were. They are pushing a bill which would allowInterstate buses to be expanded in width from 96 to 102 inches. It alreadyhas passed the House and awaits action in the Senate when it reconvenes.If approved, the measure will set a precedent for the similar size expansionsought for trailers.
There is no sound reason why interstate buses should be widened by sixInches. Present seating capacities are quite adequate. But an extra sixinches in trailer truck volume could mean millions in annual profits to thetrucking industry—at a cost to highway maintenance and general safetywhich is incalcuable.
The pending bill and the sinister precedent its backers are trying to estab-lish can and should be stopped. If you agree, why not clip this editorialand send it to your favorite senator—along with a notation demanding hisrejection of the latest tricky game being played by the persistent truckers.

[Prom the Charleston (W.Va.) Gazette, Aug. 14, 19711

HOUSE BILL HAS MANAGED TO STICK IT TO PEOPLE
Before its members left Washington for a summer vacation, the House ofRepresentatives managed to stick it to the people in the form of a billincreasing the maximum allowable width of interstate buses.
That big monster which tailgaited you into town yesterday or whose bulkprevented you from passing today is already 96 inches wide. Unless theSenate kills the House bill, the bus of tomorrow will be 102 inches wide.Opponents of the measure have charged that it is merely the forerunnerof laws which would permit ever-wider trucks on the highways. The Housebill, they say, is a surprise package from the truck lobby.
But even if trucks aren't expectantly waiting to be widened, the bill is abad one. Six more inches would do very little toward making buses morecomfortable but a whole lot toward traffic congestion. And much, much more7 toward enlarging the risk of passing a bus on the highway.
Buses, rushing to meet tight schedules, already are a menace to the privateautomobile on roads not built to accommodate behemoths. If Rep. FredSchwengel can be believed, a new maximum width will make the highwaysfar more dangerous than a tiny six inches suggests.
If the House bill passes, Schwengel declared both on the floor of theHouse and in a newspaper interview, a major bus line proposes not only towiden its vehicles to the new maximum but also to increase the length to40 feet, their height to 12 feet, and their weight from 29.000 pounds to42,000. For every inch in width, a bus on this particular line would gaina ton.
We think Schwengel may be understating the case when he says theHouse put on a "sickening performance" in agreeing to the new maximum

width. Congressmen drive cars. Surely they know the dangers to which theyhave given their endorsement.
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If they didn't already know it, interstate highway lanes are 12 feet wide,
which leaves two feet of clearance on both sides of a vehicle of today's max-
imum size. When vehicles travel at 60 miles an hour or more, this clearance
shouldn't be decreased.
The Senate, if it has the interest of the people in mind, will make short

work of the House bus bill.

[From the Huntington, (W.Va.) Herald Dispatch, May 16, 1971]

BIGGER BUSES DANGEROUS

Add the American Automobile Association (AAA) to the list of those
opposed to the trucking lobby's latest bid to win federal approval for bigger
trucks and buses on the nation's highways.
As noted here the other day, a House Public Works subcommittee has

approved a measure (H.R. 4354) which would increase the maximum per-
missable width of buses from 8 feet to 81/2 feet.
Most observers feel the legislation for wider buses is a forerunner to

another attempt to win an okeh for wider and heavier trucks on the high-
ways, something for which the trucking lobby has long been working.
In giving its approval to the wider buses, the subcommittee also directed

the secretary of Transportation to conduct a study to determine if they
would pose any "safety problems." They must have been kidding.
John de Lorenzi, (AAA) managing director of public and government rela-

tions, decried this, saying "We seriously question the logic of first legis-
lating a bill and then calling for a study to determine its feasibility."
De Lorenzi also noted the committee approved the proposal despite opposi-

tion by both the National Transportation Safety Board and Federal High-
way Administrator Francis Turner.
At a hearing conducted on the bill last March, De Lorenzi testified that

the wider buses, if approved, would "create a very real safety hazard to
motorists, bus operators and passengers."
He noted that although the measure applies only to the Interstate high-

way system, "there are no bus terminals on the Interstates" and therefore
the wider buses would be required to use primary and secondary roads to
get to and from the Interstates. And more than half of the country's rural
primary roads have lanes less than 12 feet wide.
In short, De Lorenzi told the group. "this measure poses a serious threat

to both the rights and the safety of all motorists."

[From the Huntington, (W.Va.) Herald-Dispatch, July 23, 19711

OVERSIZE Bus IS BACK

They've done it again! Those people-punishing congressmen who evidently
have never tried to pass a flock of trucks traveling bumper to bumper on a
two-lane highway, have approved a bill to permit buses to add another six
inches to their girth—making them 102 inches wide instead of the present
96 inches.
The bill which passed the House Wednesday authorizes the new oversize

buses to travel only on Interstate highways, but that's just a joke. We
have never yet seen a bus station on any Interstate highway, so obviously
the big buses would have to travel on regular thoroughfares in order to
get from the stations to the Interstates.
The bill also provides that the Secretary of Transportation has until

July 1, 1973, to continue a study now in progress on the question of whether
the wider and heavier buses would create a safety problem. But that's sheer
nonsense. Nobody who has ever driven an automobile can doubt that today's
mammoth trucks and buses pose a greater safety problem to the private motor-
ist than those of two decades ago.
What kind of evidence is the secretary seeking? How can he determine

the number of impatient, often desparate drivers who have caused fatal acci-
dents by passing trucks and buses (unwisely and even illegally) without a
clear view of the road ahead? How do you get a clear view of the road
ahead when it's obscured by a couple of tailgating trucks?



349

To be sure, the supporters of this outrageous bill say it has nothing to do
with trucks. Only buses. They would have you believe that one type of
vehicle could be 102 inches wide, while another type could be only 96 inches
wide. But that would be discrimination against truckers—so in a year or two
the law would be amended to permit 102-inch trucks as well as 102-inch
buses.
Perhaps the most ridiculous argument which the bus lobbyists have sold

to their "friends" in Congress is that the only purpose of the bill is "to
make bus travel more comfortable and convenient for commuters so they
will leave their cars at home."
Brother, can you spare a ruler? The proposed seats on the proposed buses

would be one inch wider than present seats and the aisles would be two
inches wider. That's comfort and convenience?
These gentlemen in Congress who make silly speeches about the comfort

and convenience of the public, while voting to add half a foot to the girth
of the behemoths of the highways, either have never driven an automobile
on the highways or they have no respect for the intelligence of the public.
Ask any motorist whether he thinks trucks and buses ought to be made

wider or ought to be made narrower. The chances are about 10 to 1 he'll
say commercial vehicles are too wide now.
The wide-bus-bill is on its way to the Senate—which passed a similar

bill a couple of years ago. If you want to stop it you'll have to appeal to
your U.S. senators.
In West Virginia, the senators are Jennings Randolph and Robert C.

Byrd; in Kentucky, John Sherman Cooper and Marlow W. Cook; in Ohio,
William B. Saxbe and Robert Taft, Jr.

[From the Huntington (W.Va.) Herald-Dispatch, Dec. 29, 1971]

WIDER BUSES? No!

When Congress gets back down to work on Jan. 18, one of the many matters
confronting it will be proposed legislation authorizing the use of six-inch-wider
buses on the Interstate highway system.
The measure is now in the hands of the U.S. Senate Subcommittee on Roads,having been okehed by the House of Representatives last July, despite opposi-

tion by the Department of Transportation, the National Transportation SafetyBoard, Federal Highway Administrator Francis Turner and the American Auto-
mobile Association (AAA) on grounds that such wider buses would create addi-tional highway safety hazards.
In testimony before the Senate Subcommittee just before the lawmakers went

home for their holiday recess, James L. Kerrigan, president of the Greyhound
Corp., termed the present 96-inch federal width limitation on intercity buses"the greatest single obstacle to improving the quality of bus transportation."
"So long as this limitation exists," Kerrigan said, "the width of passengerseats on intercity buses cannot be increased. That is because Greyhound andother large intercity bus companies operate approximately 80 per cent of their

total miles on the Interstate system."
Kerrigan and other witnesses favoring the legislation said the larger bus

would be safer because the added size would make design improvements easier.
But a very different view of things was offered by John de Lorenzi, managing

director of public and government relations for the AAA, who suggested that
Congress, rather then allowing buses to be widened, should instead order them
made smaller.
The AAA official cited results of recent tests conducted by the Departmentof Transportation which showed that the wind blast and suction effects oflarger vehicles would "increase the hazard for passenger car drivers."
The study results, de Lorenzi said, "indicate that existing 96-inch-wide trucks

and buses are incompatible with other vehicles on the highways. Rather thanconsidering increasing sizes, we ought to be examining what steps might be
required to improve the present situation, even if that means reducing the
size of existing trucks and buses."
De Lorenzi also voiced sharp criticism of a provision in the bill which would

give the Secretary of Transportation veto power over the legislation if further
tests show that the larger vehicles would be dangerous.
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Noting that these tests already are being conducted by DOT, he argued that
it would be far wiser to wait until the test results are known in late 1972
before taking any action to increase vehicle size.
"We find it hard to accept the principle of legislate first and study later,"

de Lorenzi said. "It's a bad bill, it shouldn't be passed."
The Herald-Dispatch believes exactly that — it's a bad bill, one which

shouldn't be passed. Like the AAA, we have long opposed any federal legisla-
tion that would permit wider, longer and-or heavier vehicles on the nation's
roadways.
The legislation now before the Senate Subcommittee on Roads — chaired, by

the way, by Sen. Birch Bayh, D-Ind. — is essentially identical to a bill which
was considered and recommended by the same committee in 1968. Public outcry
killed that bill as well as similar efforts in 1969.
But it looks as if the public is going to have to speak up again.

[From the Wisconsin State Journal, Aug. 4, 1971]

BUS-TRUCK LOBBY.—WHEN AN INCH IS A TON

Almost since Congress began the interstate highway system in 1956, the
trucking interests have been lobbying for a change in the law to permit wider
trucks. A wider truck is also a heavier and therefore more profitable vehicle.
But not even a highway built to interstate standards can sustain the wear

and tear of heavier trucks pounding over its surface day after day. Inevitably
they mean a shorter life for the highway and a bigger highway repair bill for
the taxpayer. Thus, the plea for a wider truck limit is not an innocuous re-
quest. It is really a disguised raid on the public treasury by the trucking
interests.
A wider truck can also mean a shorter life for ordinary motorists. Trucks

create a visual hazard because they block a view of the road ahead. Their mass
moving past smaller vehicles at high speed also creates a "blast effect" which
can disrupt the motorist's control of his own car. These economic and safety
arguments explain why limits on the width and weight of trucks and buses
are written into federal highway legislation.

Since the trucking lobby has repeatedly failed to get the law amended, its
allies in the House Public Works Committee devised a bill covering only buses.
Despite pious protestations on all sides that buses and nothing but buses are
in the minds of the bill's sponsors, everyone well knows that the bus bill is only
a dry run for a truck bill.
The humble and politically popular bus passenger is, so to speak, carrying

the legislative freight for the arrogant and unpopular trucker. Once buses have
breached the existing limit and established a precedent, it will be much easier
to enact a significantly wider limit for trucks.
Even if the bill were not a precedent-maker for something worse, it would

be a bad bill on its own merits. Heavy buses also wear out the highways, ob-
struct the vision of other drivers, and when traveling above the speed limits
— as intercity buses habitually do — they create the same dangerous "blast
effect."
The bill would permit buses to be 102 inches wide instead of the present

limit of 96 inches. The gain for the bus passenger would be trivial. Each of the
four seats would be an inch wider and the aisle would be two inches wider.
But in terms of the overall weight of the bus, the change would be startling.
Rep. Schwengel of Iowa pointed out in the House debate the other day that
if this bill becomes law, a major bus line plans to increase the length of its
buses to 40 feet, their height to 12 feet, and their weight from approximately
29,000 pounds to 42,000. In other words, every inch wider means a bus that
is a ton heavier.
The bus-and-truck interests prevailed in the House. But if the Senate has

concern for the nation's taxpayers and motorists, this is a bill that deserves
to be flagged down and waved to the side of the road.
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INTERSTATE COMMERCE COD/MISSION,
Washington, D.C., February 17, 1972.

Hon. BIRCH BATH,
Chairman, Subcommittee on Roads, Committee on Public Works, U.S. Sen-

ate, Washington, D.C.
DEAR CHAIRMAN BAYH : This letter will serve to acknowledge the oral

request directed to this agency by your Professional Staff Member, Dr. Clark
Norton. He advised that you are in the process of holding hearings on
H.R. 4354, a bill to increase the permissive width of buses operating on the
interstate system from 96 to 102 inches.
As you know, H.R. 4354 has now passed the House of Representatives.

A review of the hearings, the Report that accompanied the bill to the floor,
and the floor discussion reveals that the major issue involved in the desir-
ability of such legislation is safety—safety of bus passengers and drivers
and occupants of private automobiles. The functions, powers and duties of
the Interstate Commerce Commission relative to safety were transferred to
and vested in the Department of Transportation pursuant to Public Law
89-670. Therefore, we no longer have sufficient in-house expertise to make an
informed judgment as to the desirability of the proposed legislation from
a safety standpoint. This fact was suggested to your Subcommittee Staff
and they advised that the Commission could be of assistance by furnishing
economic data with respect to the bus industry's share of the intercity trans-
portation market. Therefore, I am enclosing the following tables for inclusion
in your hearing record: (1) Operating Revenues Assignable to Passen-
ger and Allied Services, 1965-1969; (2) Operating Revenues, Class ICar-
riers of Passengers engaged in Intercity Service, All districts, 1965-1969;
and (3) Operating Revenues of Certificated Route Air Carriers Total Do-
mestic Operations, 1965-1970.
The National Transportation Safety Board has recognized that enactment

of H.R. 4354 would increase the cargo carrying capacity of intercity buses.
It would appear that a 102-inch wide Continental Trailways Bus would
provide 22.9 more cubic feet of cargo capacity than its 96-inch wide bus.
Greyhound's 102-inch Supercruiser would allow 81 more cubic feet of cargo
than its present 96-inch wide Scenic Cruiser. Since almost 19% of the gross
revenue of Class I carriers in 1969 can be attributed to express and mail
revenue, it would appear that enactment of such legislation would substan-
tially increase the ability of intercity bus companies to compete for addi-
tional cargo business.
I trust the above is sufficient for your purposes but if you desire further

information, please let me know.
Sincerely yours,

(351)

(Signed) GEoRGE M. STAFFORD,
Chairman.
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OPERATING REVENUES ASSIGNABLE TO PASSENGER AND ALLIED SERVICES, 1955-69

(Class 1 line-haul railroads)

ALL DISTRICTS

Item 1965 1966 1967 1968 1969

Number of railroads represented 76 76 76 75 73

I. TRANSPORTATION-RAIL LINE
Freight $7,321,609 $7,577,900 $5,738,871 $2,403,973 $2,101,438

Passenger  552, 885, 399 543, 564, 621 485, 266, 007 444, 104, 927 438, 237, 781
Baggage 1, 335, 530 1, 177, 488 1, 020, 415 810, 145 632, 101
Sleeping car 3, 449, 051 2, 900. 471 3,008, 490 2, 601, 812 16, 471, 642
Parlor and chair car 2, 819, 272 2, 954, 475 2,671, 104 2, 142,410 2, 085, 068
Mail 308, 606, 451 301, 760, 036 238, 205, 672 130, 709, 232 98, 497, 496
Express 75, 144, 190 63, 085, 270 53, 904, 064 22, 237, 634 1, 933, 703
Other passenger train 14, 748, 407 26, 987, 562 28, 622, 620 29, 832, 491 26, 471, 988
Milk 409, 879 287, 410 243, 190 152, 133 96, 783

Passenger-service train revenue 959, 398, 179 942, 717, 333 812, 941, 562 632, 590, 784 584, 426, 562

Switching 401, 060 586, 716 532, 883 387, 157 184, 437
Water transfers _ 2, 065, 782 2, 297, 327 1, 921, 628 1, 612, 589 1, 638, 300

Rail-line transportation revenue-
Total 969, 186, 630 953, 179, 276 821, 134, 944 636, 994, 503 588, 350, 737

III. INCIDENTAL
Dining and buffet 39, 452, 627 39, 267, 931 32, 646, 692 26, 692. 346 24, 821, 958
Hotel and restaurant 800, 438 757, 363 643, 497 422, 094 404, 383
Station, train, and boat privileges 5,007, 784 5, 219, 162 5, 122, 092 4,908, 771 4,480, 121
Storage-Freight 
Demurrage 
Communication 49, 002 38, 351 31, 302 17, 357 11, 141
Grain elevator 
Power 135,817 130,036 139,594 137,423 105,541
Rents of buildings and other property 7, 213, 433 6, 571, 391 6,639, 237 6, 239, 028 7, 885, 125
Miscelleaneous 12, 483, 158 4, 900, 866 4, 096, 035 3, 375, 131 2, 643, 259

Incidental operating revenue-
Total 65, 142, 259 56, 885, 100 49, 318, 449 41, 792, 150 40, 351, 528

IV. JOINT FACILITY
Joint facility-Cr 9, 141, 181 8, 821, 429 8, 528, 181 7, 993, 942 9, 605, 757
Joint facility-Dr 1, 387, 217 1, 333, 421 1, 270, 904 996, 596 121, 199

Joint facility operating revenue-
Total 7, 753, 964 7, 488, 008 7, 257, 277 6, 997, 346 9, 484, 558

Railway operating revenues-
Total 1,042, 082, 853 1,017, 552, 384 877, 710, 670 685, 783, 999 638, 186, 823

Source: Transport Statistics in the United States, Pt. 1, Railroads, table 165, 1965-69.

OPERATING REVENUES, CLASS I CARRIERS OF PASSENGERS ENGAGED IN INTERCITY SERVICE, ALL DISTR!CTS,
1965-69

Item 1965 1966 1967 1968 1969

Number of carriers represented 156 166 177 173 I 70

Passenger revenue $466,553,559 $490,300,509 $493,792,299 $503,856,026 $496,228,659
Special bus revenue 64,353,011 72,367,992 84,973,341 89,450,717 75,432,532
Baggage revenue 176,882 322,614 304,390 302,662 298,863
Mail revenue 1,321,626 1, 221,076 2,940,053 2,940,050 2,451,460
Express revenue 61,024,025 64,652,312 71,768,537 83,841,131 89,735,312
Newspaper revenue 1,574,136 2,339,266 1,580,462 1,768,036 1,772,154
Miscellaneous station revenue 8,722,599 9,069,301 10,527,249 9,119,892 8,788,787
Other operating revenue  

Total, operating revenues 

3,611,109 4,047,474 3,691,591 3,320,957 2,318,697

607,336,947 644,320,544 669,577,922 694,599,471 677,026,464

1 Effective Jan. 1, 1969, a class I motor carrier of passenger is one having average gross operating revenues (including
interstate and intrastate) of $1,000,000 or over annually, from passenger motor carrier operations.

Prior to this date, a class I motor carrier of passenger was one having gross operating revenues of $200,000 or over
annually.

Source: Transport Statistics in the United States, pt. 7, Motor Carriers, table 21, 1965-69.
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OPERATING REVENUES OF CERTIFICATED ROUTE AIR CARRIERS, TOTAL DOMESTIC OPERATIONS, 1965-70

lIn thousands]

1965 1966 1967 1968 1969 1970

1. Passenger, 1-class (sch.) $1,127, 457 $1,236, 170 $1,334,488 $1,447, 698 $1,633, 351 $1,644, 554
2. Passenger, coach, and economy

(sch.) 2,014, 591 2,298, 165 2,925, 512 3,464, 981 4,310, 094 4,601, 86Z

3. Total passenger resources
(sch.) 3,142,048 3,534, 335 4,260, 000 4,912, 679 5,943, 446 6,246,416

9. Excess baggage (sch.) 12, 041 5, 954 7, 236 8, 943 11, 699 12, 134
10. Charter passenger 44,900 73,660 98,926 111,942 153,894 112,872

Total (3,9, 10) 3,198, 989 3,613, 949 4,366, 162 5,033, 564 6,109, 039 6,371, 422

Note: Passenger and passenger related revenues.

Source: 1965-68 CAB Handbook of Airline Statistics (1969 ed.) pt. IV, table 2, p. 200. 1969-70 CAB Air Carrier Financial
Statistics (December 1970) table I, p. 1.

NATIONAL ASSOCIATION OF MOTOR Bus OWNERS
Washington, D.C., December 9, 1971.

Mr. STANLEY GAFFEN,
Transportation Specialist,

Office of the Assistant Secretary for Safety and Consumer Affairs, Depart-
ment of Transportation, Washington. D.C.

DEAR MR. GAFFEN : As requested at our meeting on December 7, 1971, I am
setting forth in this letter the States in which 102-inch-wide buses are either
permitted to operate in intercity service or will be permitted to operate if the
96-inch-width limitation in the Federal-Aid Highway Act of 1956 is modified in
H.R. 4354.
In addition, I am setting forth those States having laws which permit the

operation of 102-inch-wide buses in local and suburban service.

I. States in which the operation of 102-inch-wide buses in intercity service has
been approved or has been conditionally approved.

There are 9 States in which the operation of 102-inch-wide buses in intercity
service was permitted prior to July 1, 1956, by virtue of the grandfather clause
of the Federal-Aid Highway Act of 1956. 102-inch-wide buses may be operated
in these States both on the Interstate System and on other Federal-aid high-
ways. These 9 States are: Colorado, Connecticut, Hawaii, Idaho, Montana, New
Mexico, Pennsylvania, Rhode Island, and Wyoming.
There are 9 other States which subsequent to July 1, 1956, enacted legislation

permitting the operation of 102-inch-wide buses in intercity service on Federal-
aid highways other than the Interstate System. Operation of such buses over
the Interstate System could not be approved by the State Legislatures involved
because of the Federal limitation. These 9 States are: California, Maine, Mary-
land, New Jersey, Nevada, North Dakota, Oregon, South Dakota, and Vermont.
There are 15 States which have enacted legislation which will permit 102-

inch-wide buses to be operated in intercity service on the Interstate System and
on other Federal-aid highways if the Congress increases from 96 to 102 inches
the maximum width of buses permitted to use the Interstate System. These
States are: Arizona, Delaware, Indiana, Kansas, Kentucky, Minnesota, Ne-
braska, New York, North Carolina, Oklahoma, Tennessee, Utah, Virginia, Wash-
ington, and Wisconsin.

II. States in which 102-inch-wide buses may be operated on the Interstate
System in local and suburban service.

There are 38 States in which 102-inch-wide buses may be operated lawfully
on the Interstate System in local or suburban service. They are:
Alabama-Municipalities may regulate provided maximum is not less than

provided in state statute (96 inches).
California-104 inches-Buses in urban or suburban service when subject

to Public Utilities Commission, prior approval of Commission is necessary.
Colorado.
Connecticut.
Florida-by permit.
Hawaii.
Idaho.



354

Illinois-104 inches—Buses operated within the limits of cities and vil-
lages in counties of 500,000 population or more.

Indiana-102 inches for buses which operate in cities or towns or between
contiguous cities and towns located in counties of at least 160,000 population.
Iowa—State Highway Commission and local authorities may in their

discretion issue trip or annual permits for wide vehicles.
Kansas-102 inches—Buses used in local urban transit.
Kentucky-102 inches—City and Suburban Buses.
Louisiana—Motor buses operating under a franchise or indeterminate

permit wholly within the corporate limits of a municipality exceeding
100.000 population exempt from State statute of 96 inches.
Maine.
Maryland—Incorporated cities, towns and municipalities may by ordinance

permit within their jurisdiction the operation of motor buses with a maxi-
mum outside width of 102 inches.
Massachusetts-102 inches for buses operated in cities served by the

Metropolitan Transit Authority.
Michigan-102 inches—Suburban buses when operated on streets and high-

ways 20 feet wide within a radius of 30 miles of municipal corporation
limits, by permission of P.S.C.

Minnesota-108 inches for buses operated exclusively within any city or
village. 102 inches for buses operating within 20 miles of a city of first class.
Missouri-108 inches within the corporate limits of communities of 75.900

inhabitants or more and within 2 miles of the corporate limits of such cities.
Montana.
Nebraska-102-inch-wide buses restricted to city streets.
New Hampshire-102 inches—provided low pressure tires are used.
New Mexico.
New York-102 inches—Operated wholly within cities. (If sanctioned

1,, local law or ordinance).
North Carolina-102 inches—buses operated in Charlotte. N.C. only.
Ohio-104 inches—Buses operating exclusively within municipalities.
Oklahoma—Buses operating only within the city limits of incorporated

cities may be 102 inches wide.
Oregon-102 inches—Trolley coach or trolley coach converted to motor bus

operated exclusively within city limits and placed in operation on or after
6/1/47 and prior to 1/1/55.
Pennsylvania
Rhode Island.
Tennessee—Statutory restrictions are inapplicable within municipalities

and within 5 miles of the limit of municipalities under 100.000 population
and within 12 miles of municipalities of over 100,000.
Texas-102 inches on motor buses operated within limits of city with pop-

ulation of 425.000 and within cities, towns and suburbs contiguous thereto.
Virginia-102 inches—In incorporated cities and towns, with consent of

local authorities; in counties having a population in excess of 5,000 per
square mile on designated highways if State highway commission, acting
upon application by county governing body, so orders.
West Virginia—Incorporated cities and municipalities may permit motor

buses to a width not exceeding 102 inches.
Wisconsin-104 inches—Urban passenger buses operated as an auxiliary

to or as a part of a street railway system in counties of 500.000 population
or operated within or between counties of 500,000 or more and contiguous
thereto.
Washington-102-inch width buses permitted under authority of State

Highway Commission.
Wyoming.
District of Columbia.

Sincerely yours,
CHARLES A. WEBB.
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