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one-third used up; there is. an entlre new  generation” of motor vehicles ‘with
their new reqtm'em ; and before the- road s ﬁnaAl ready for replacement the
requirements have changed ‘several times over.  The aim of this paper is to
predict what changes this' tire ‘fadtor will demand 8o that civil engineers can
build accordingly. ‘

INTRODUCTION

“The greatest melém involved in‘all thmkmg i8 to' determine the time rate

of action. ‘The time rate:of gravitation is: known.: If a man jumps from a
window the time it will take for him. to hit :the sidewalk can be computed.
There are other natural laws wlnch are just as fundamental as the law of gravi-
tation, Fach of them has an entlrely dlﬁ'erent tlme rate of actxon, and these
. are not understood at all.
An mterestmg incident oceurred m com\ectlbn ‘with the salmon fishing
industry in obe of :the largé rivers:of the United'Statés. The industry was
persuaded that it would be a;good thmg\to have:a sdlmon fish hatchery and,
therefore, two.0 three of “were built. . Fish hatching was begun, and the
product sent, out,. ' per. cycle One year, one of the
hatcheries burned down, and there w Jan’i’mmedlate demand for a new one.
People went to the adthorities to get ah emergency‘a ﬁroprmtxon for building
8 new fish hatchery; but the tlmeimte'of political setion is not that fast. The
subject had tb?be. mcussedi and; atahery was:not: bmlt #hat year. -Some

\ ten years ago en-
« This-time
Majrbe' ,the'

they can make 1{:
futtires " i

. There was 16 money thh 5
ig each building out of the
5 dnly dn a. dlﬂerent form.

which to start.” Al t’haﬁ the pe ple did vir 1;6
ground. - It has always been: here in rthfe coun T
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:economies ig the movement of useéful ‘material through the channels of -
That: must a.lways precede the rat.urn flow of money through bhe o
houses - o

pa.rmg \‘.hxs paper the wmer sent S hst of elght.een queatlons mvolvmg

Grrowth in regmtratlon, use, etc., of trucks
T (a) Wil railroads pick up and deliver less tban oar-load lots?
: Growth in regxstratlon and use of buses.

 (a) Will buses supersede street cars in cities?

Effect of the trmler on automobile design, roads, laws, traveling habxts,‘
trailer camps, hoxma buxldmg, populatxon movement, ete, -

Road speeds of pmenger oars, trueks and buses. -
Size and weight of road Vehwlea. o IR
: (a) Will this maks segregatxon of er’en’t types of traffic necessary?
The future of other types of motive er, such as the Diesel engine
and the problem of smtable fuels -




o incrense t0.6 000000 by 1960 (see Curve (4)).. Curve (3), Fig. 1, shows the =
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In: Fig. 1, Curve (1) shows the populstion growtfk fmm 1960 to 1930, as takes §
from reports of the United States Census Bureau. . From 1930 to 1960 the
probable future population is shown as estimated by the American Petroleum
Institute. - The data represent the averages of five estimates from life insurancs
_mpanies and others. Passenger-car registrations are plotted as Curve (2
~ with the estimated increase per B-yr period to 1960. The estimated number of

“persons; per oar is plotted-as Curve (3). - Registrations in trucks are estimated -

o

“total ostimated motor-vehicle registration by 1960 as more than 37 000 000
- vohicles. The registration valueﬁs wers estimated by the American Petroleum |
: ‘Imtimw. :
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. From the foregoing it is appment that engineers will have to prowde roads
for 50% more motor vehicles in the next 23 yr.  Since many main roads are
already inadequate to carry the traffic safely, it would scem that a tremendous
task lies ahesd. The area of the various countries per mile of road, and the
number of cars per mile of highway, are as follows:

Ares, in square milex Cars per mile
Nation, - per wile of road of road
United States.. . ........... WO 8.2
Germany . .« v v, 0.8, i 4.4
Fraonee. ... ... ..., 08, ... . L. 4.9
Great Britain, ... ... ... .. 05, 10.3
Tealy . oooo .o i, L S S 3.6
Australisg., ... ..., e B8L L, o 1.3

Brazio oo U882 s 1.3
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% In comparison with most of the remainder of the world, highways in the United
i;States are now congested. An increase in registration on the present system
ould almost prohibit much of the usual driving. What the optimum ratios
ould be is not known, but it is certain that more improved lnghway are
adly needed.
Almost all those who answered the questlonnaxre believe that the populatmn ;
_nd is away. from congested areas. Raxlroads, (unsupplemented by efficient

’utdmobxle transportatxon counters the rmlroad mﬂuexme, and prov1_a§;eco-, ,
mic and social communication facilities, at greater distances from, and inde- -
dent of, rmls.: Man hes an inborn feeling for open spaces. and, a plot‘qf
ound which he eannot lose entirely. There are a number of mdwaﬁmns that,
he trend is away from cities and back to smaller eommumtxes. Several hxge"
pufacturers have definitely committed themselves to & pohcy of erecting
ew plants in small towns. One.of the largest retail companies, with stores
qver the. country, is opening or building new stores only where large parkmg‘
paces can be obtamed for the use of its customers, ' Traffic congestion and the(
ro’blem of parkmg wxll have the greatest influence on thxs movement A
think ¢

ore comfortably andﬁnd most of their needs cared for in small commumtzes.

. There are those' who predict the “string”’ or ‘“‘ribbon’” clty. .. i
] nuou lation existing on hoth sides of & trunk hlghw&
_u.red a8 D elongated community. hke & loug,

uch &s water«works, gas~works, museums .hbranes, and&
v gtown with Iarge cmes Small ‘fbea ! wﬂl

: Others behe#e ui the {ncrease in lmportance and number of sma.ll commu i
\,pported by alocal industry. Each town would have ’t

: §yould be a.ble to ha.vekplots of groun
u‘ food requlrements Thxs would
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ParxiNGg

" City parking is one of the most serious problems. It is inconceivable that
motor-car owners will long continue to park cars almost bumper to bumper along
busy eity streots and suffer the damage and inconvenience which result. The
traffio capacity of the present city street system could be almost doubled by
eliminsting parking and using the streets for travel only, as they should be used.

Bxporience secms to indicate that drivers and store owners have uncon-
selously, but effcetively, sccepted the idea that cities must provide the parking
_spaee requirad for the ordinary transactions of business and pleasurable pursuits
of thair titivens. ‘Theonly regret in the mind of the average person seems te be
thet hie lias not been able to find any method of placing more than two curbs
slong & given street, ‘The people in Detroit, Mich., have even found a way to
do that on a few streets,

Accepting the idea that cities must provide space, it would seem far cheaper
for them to provide parking lots than to supply expensively improved streets
for parking purposes. 1 it is right for a city to go so far as to condemn and
sequire wirips from the front of existing lots, and even buildings, to convert
“these strips into additional highway widths, to pave them expensively, and then
o have large parts ocoupied permanently for parking, why is it not legitimate
and much more logical to condemn chesp but well-located property for con-
vorsion into aity-operated parking lots?

In residential areas there is a grass plot between the sidewalk and the street.
Why should not this space be used for parking instead of the traffic area of a
stroet built for heavy duty? There are even city ordinances prohibiting such
- practice. :

‘Parking garages, cither separate or located within the building they are
meant to serve, are growing in number. - Every large building should provide
adequate parking space for its tenants and customers.  Several well developed
means of doing thisare in use.  Double-decked or triple-decked exposed parking
lots may be necessury in some areas.  However, the problem of parking is not
one for either the sutomotive engineer or the civil engineer to solve directly.

Passenoer Cans

What possible changes in the passenger automobile might affect rosd
_requirements? - The oar hag, in no way, reached s state of standardization and
there is no indication that it will. The car of ten or twenty-five years from
now {1938) will be jnﬂt as different and will have just a3 many improvements -
88 they have had in the past ten or twenty-five years. The 1937 car will®
certainly seemn as antiquated to those who see it in 1960 as'the 1012 car does
now. It is the policy of the automobile industry to improve its product
constantly. “
Sometimes an idea of the future may be gained by looking at the past.
Suppose 8 buyer hnd picked out & brand new 1912 ear just as it came from the
production line. At that time every one agreed that it was the best car that
could be obtained. Suppose it was sealed in an air-tight glass case and the’
price ($2 000) mirked in gold letters where every one could see.  As the years:
passed the buyer went back to look over his perfect car. The second year, its
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value had decreased to $1 800: and, as each:
until in 8 short time (much less than the twenty— v
only the junk man would value 1!;

mained exactly as on the day it was purchasad bnt what» i v
been since 1912 in the idea as to what an automobile should be! Cars now have
self-starters, four-wheel brakes, better ﬁmsbes, hxgher perfol ‘anee, amprovedf SR

mention.  If a buyer were to do- the same w:th al
have the same experxence in 1960

There are so many factors that nght enter at any ;
out of line. It is feasible, however, to discuss some of the problems: automobile
engineers are talking about and: experimenting:with; quesbxons tlmy thmk.,;
important enough on which. to put time and: eﬁomﬂ_,«'l‘ '
maneuvering and controlling the car, for example, are: ulosely‘relamd to road
condmons m many instanoces. These u;ems are-[ ﬁ‘ected by suoh faotora a8

lmay profoundly; .
ences performance e

several sources of mf
practxcal usable ma i

60 miles per hr; but th
' should not. be de,s ’

still further and
maximum spesd o

ars, 1026-1037.
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. i- Although‘the question of maximum top speed may be controversial and may
* depend: upon how safe the highways are made, every one insists that a higher
average speed should be maintained between cities.  This indicatos the need for
hlglwpeed highways built to carry traffic safely. Elimination of grade
erossings; limited- acoess, separate lanes, and locations to pass around cxtles,

- #ra-some of the requirements. These highways are necessary between main

‘eonters now, and their requirements will not depend upon changes in the vehicle
that may be anticipated at the present time.
+Acooloration and “bill elimb'’ are closely akin., Accelerations will probably
“increase.  This ability is important in “getting away’’ from a stop and increas-
. " ing to braffic speod, to pass and return into line in 8 short distance, and to eross
- intorsections: without delay. It will affect the timing of traffic lights and
regilating devices.. It now appears that any passenger car will be able to
negotiate & 10% grade witheut losing its speed.  Undoubtedly, the trend is for
the performance of trucks snd buses to equal more nearly that of passenger cars,
This will undoubtedly be true in the future.

The sbility to stop is of major importance. Iere is a problem that. civil,
sa well n8 automotive; engineers can do much to solve. For its part the auto-
mobile industry will offer better and better brake equipment as it learns.more
and more how to do the job. However, the coeficient of {riction between road
snd tire will always be the limiting factor in stopping distances, Although

: mmathmg may be done with the tire to increasoe the cocfficient, the road surface
itsell soems to offer the groatost possibility for improvement. Lverything
pmmble should be done to increase this factor, and it might be well to include &
minimum Hmit in road specifications.  To show how much this may vary on

*different surfaces, the writer has computed stopping distances from 50 mﬂes

pm* hr for a numb«r of coefficients, as follows:

Diiatanoe, in feet, required

0. 83
OB ovv vt 91
06, .. 140
Odoiio i 208
02,00 vv v 416

Tim large vatations are aiearly shown, Surfaces and materials vary the fnw
twn chamctemtxcs greatly and warrant important consideration in building
new roads, The change with weather conditions also is of great importance.
. There is little that can be done with the tire to give higher values compared. to

_thelarge variations encountered on present~clay toads. At present, a coefficient
ai about 0.6 s all that can be relied upon in designing brakes.

; ‘The size of passenger ears will be determined largely by the space requlred
to_bouse the passengers. Pmbssbly this will not change very much. Rosd
clqar&nces of a little less then 8 in. bave been common for a number of years

and it would seem that nothmg now being developed would reduce this value.

Clesrances are important in building alley intersections, -intersection street

o grsdes, and dm*eways Lower door clearances, apparently, are hem to stay
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and must be taken into -account in constructing. vourb; Th
center of gravity has a bearing on the. oapab!hny f the ,
For a number of years it has been about 24 in. abov
would ouly slightly affect roads. Turning rs.dms i8i
This value has averaged about 26 ft for some b
What will be the effect of the engme in the
much before the public at present. There 8
design would be desirable and some, equslly, goox
feasible in production, A rear-engmed car would.
clear vision directly ahead. It would probhbly iminate
heat, and odors, and allow lower ﬂoor-bo
ltlcularly around a corner, requires an almqs
the front and rear wheels. To accomphsh thisina
able wheel-base will require an engine of about one-ha
units. The rear-engined car with' aceepmble randl mg
await power plant and drive development.s« , E‘Ieﬂ wit
road requirements would not be changed matermll
radical changes in performance g
The rubber tire is one of the moat 1mp0rta.’
automobile posexble Ttis mt.erestmg to; note tha!

tire show on]y a shgh 7
" 18 not recommended Q

at high speeds and under eavy
new tires outlasted ‘the specially ‘consir
120 miles per hr over the'sali bed
scored again and motorists will



15872 MOTOR TRANSPORTATION

MEecuANIcAL DEvIcEs To ConTROL CARS

Tt is not difficult to conceive of mechanical deviees on roads and highways
that might act to reduce the aceident rate.  Photo-electric cells, relays, and
mechanical devices have been proposed for stopping cars automatically. This
could be done in a practical manner just asis now done on railway trains. Ttis
doubtful, however, whether engincers could justify the expense and difficulties
of enforcement iu the use of such devices.

For several years there has been o presistent clamor for governors on all
motor vehicles, Speed is claimed to be the cause of most of the accidents.
However, the public would not allow the designer to govern the speed to less
than 50 miles per hr.  Ouly a very small percentage of accidents happen at
greater speeds.  Limiting the speed to 50 miles per br would not affect accidents
ini-the city, where maximum speeds seldom reach this value; and it would only
prevent a few accidents on the open highway.,  Many surveys have shown that
the average speed is less than 45 miles per hr on good roads and only a small
proportion of cars travel as fast as 60 miles per hr.

Automatic devices that limit speed or take the control away from the driver
muy be the cause of accideuts. It is often necessary to accelerate rapidly to
cross an intersection, pass around a car and back into line, or enter traffic and
increase the speed to avoid trouble.

Ligonrting—Roap or VEWwicLe?

Authorities agree on ene fact: Night-driving conditions are far behind day-
time conditions, and for one reason—1lack of adequate lighting and glaring
headlights. Many studies have becn made on the relative accident rates
between day and pight driving. Moest authorities agree that night driving is
three or four times more hazardous than day-time driving. The future must
avoid this condition. Here is a problem which both groups—the automobile
industry and road builders—will have to solve individually. It seems logical
that many miles of congested highways, especially between large centers of
population, could be lighted economically.  The first cost and the upkeep are
high; and, with any electrical equipment now in prospect, these items make it
impractieal to light all highways. 1t has been estimated that the upkeep alone
of the lighting for roads in the United States would cost more than the total
annual expenditure {or roads in the entire nation.
 However, the writer would like to outline what has been done in the past
generation in lights for other purposes. The present tungsten incandescent
lamp is about eight times more efficient than the original Edison carbon lamps.
The new sodium vapor lights are said to give nearly three times as much
illumination as the best tungsten lamps. It does not take a very good prophet
to guess that this progress will not stop. The future will certainly see vast
improvements in methods of producing light with small expenditures of power.
Entirely new methods will surely be found for producing light without the
great heat loss which now must be accepted. The firefly, deep sea fish, and
otber of Nature's means of producing light can teach engineers an entirely new
technique. Already, a few unrelated facts are known which may prove to be
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. the starting point for large lighting-industries. In a demonstration which the
% owriter has often given, he pours two liquid chemical compounds together.
‘Bach is almost water-white and inert. When they are mixed, they create & pale
‘blue light, strong enough to permit reading a newspaper. in the dark, which
£ . persists for several hours, What this means for the future is difficult to say,
‘but it is well known that many of the greatest industries are founded upon
‘geientific facts as simple as this one.

For some time to come it seems likely that illumivation on most roads
¢ will be supplied by the automobile itself. The problem is to obtain good
. vision without glare; and this the automobile engineer is working on all the
time. From the crude oil Jamps of twenty-five years ago the modern car
as now progressed to fairly effective clectric lights with several beams to suit
aried conditions., This lighting can be improved still further, but how to do
it is the problem. Since 1918, experimenters have tested thousands of means
-of eliminating glare, which would still provide adequate road illumination for
he fast-driving pace most owners demand.

Only one solution has received widespread attention; that is, the use of
polarized light. At first, this may seem to be the answer to the question, but
‘there are still many problemb to be solved before it can be utilized on a car:
In this system a beam of polarized light is projected upon the road by a head-
ght which has a polarizing sereen in front of the light bulb.: The oncoming
‘driver views the road through a screen in the windshield, or special glasses
which have a polarizing screen set at right angles to that of the headlight of the
ncoming car. - Therefore, he sees only a small percentage of the light from
e oncoming car, but the light from his own lights is little affected by the
ewing screen. Glare is practically eliminated without much reduction in
ad illumination. The objection to the use of polarized light is that it reQuires
bout four to eight times the candle-power light of present systems to give the
me visibility. To be effective, it would have to be fitted to all cars.. - The
xpense of the screens themselves is high, although this would undoubtedly
e-reduced with more experience in manufacturing.

.. Other systems have been proposed for providing adequate road ﬂlummatmn
nd, at the same time, eliminating glare from oncoming cars, such-as’a system
f colored lights. Every car would be equipped with headlights capable. of
roducing & beam of either one of two colors, together with viewing sereens of
wese colors. - Buppose the fwo colors were blue-and orange-red. - -Cary travel-
iz north and east, for instance, might be required to illuminate the road with
he blue light and would use their blue viewing sereen. Cars traveling south
d west would use the orange-red light and screens. The colors would be
lected so that the blue screen would transmit none of the orange-red and
the orange-red screen would transmit none of the blue light. This: would
‘eliminate glare from oncoming cars although it appears that the efficiency of
he system would be low. ,
. A problem in road research closely akm to ﬂlummatmn is'road color; and
Brightness, and their effect upon visibility, both day snd night. . This is prob-
ably one of the minor considerations in selecting road materials and yet i
ould be given some consideration. The related problem of visibility, front



1574 MOTOR TRANSPORTATION

and rear, from the driver’s seat is an important subject which has commanded
incressed interest, and should lead to much better visibility in the future.
Narrower front pillars, better seat positions, glass angles, and locations to
eliminate reflections, sun-glare shields, front-end shape, and many other con-
giderations are involved. From the standpoint of the road, good highways
signs, elimination of blind corners, location of signal lights, center lines and
markers, and road color are problems of importance to the driver, especially
when he drives over a new route.

Buses anp Trucks

There will be a great expansion in the use of trucks and buses in the future.
From the road-builders’ standpoint the size and weight of the vehicle will be
important. Almost every one agrees that this factor will be settled by law
and that maximum sizes and weights will not exceed present limits. The
trend seems to be toward many more smaller, faster, more mobile units.

There will be a tremendous growth in the use of buses, especially to replace
_street cars. Although buses cannot supplant street cars entirely, in all cities,
it appears that there is a certain population below which buses can take their
place, It has been estimated that this size is between 100 000 and 200 000,
For large cities, and particularly in cities in which there are arterial highways,
the street car will remain the backbone of the transportation system.

The records show how rapidly the public has aceepted the motor bus in
cities and, in the final analysis, their wants will always control.  In 1922, only
18 cities depended exclusively on motor coaches for trapsportation. Within
& period of 10 yr, 300 cities were using buses exclusively. To-day (1938) the
number is well over 420, During the past five years 75% of equxpment bought .
by city operators has been gasoline buses.

For inter-city use the bus has shown similar strides forward in the twenty= " .
five years, 1913-1938.. Passenger service is supplied by buses in 48 500 com=
munities in America which are not served by rail lines and are totslly dependent
° on highway transportation, - These are the modern “lost Provinces’ which . -
have again- been -discovered by highway :transportation. -In several mid- =
western States, from 209, to 40% of the communities come under the headmg
of “Lost Provinces.”

The public has “sold”’ xtseif on the value of buses; and their speed, economy;
and ‘convenient schedules. - Comfort,  appearance, speed, acceleration; “hill.
climb,’ and safety have shown marked improvement in the past few years and
the limit has not been reached in these factors. . The trend has been toward
large units, seating more than thirty passengers, but of considerably lighter
weight than those of the past. ~ Aluminum and pressed steel reduced the weight -
of one large bus by 6 000 1b and with an increase in structural strength. The
motor bus has definitely found 2 place in the transportation system of the . ®
United States and will have to be provided for in any future highway program. -

Statements that the truck will eventually drive the railroads out of business
can only come from those not acquainted with the problems of trucking. " A
“Jong haul” in truck language means a “short haul” in railroad language. At
Present, ‘the truck is usually not economical for distances greater than 250




miles, or for other than the higher
for both the truck and:the:r
Railroads,'themselveé, are

constructed, it wOul
highways to Bgt?fe the




 The Disel Is & mmkxﬂunm some purpom I& is the apswer o
mmy of the problems the ralirosd companies have been trying to solve for
“years. Pasumnger teains have boen sble to maintain faster achedules than they
ever thought pomiible st & great eaving in operstion and fuel cost. Fulllongth
“traing have resched speeds exceoding 120 miles por hr, Time for upkeep in the
* roundhouse has been reduced one-half,  Water s not a pmbiem in dry, alkali
rems because the Joss of soolitig water is negligible. - -
The Dicsal sigine is here to stay and will soon be common in large motor
whicleﬁ Croswcountey trucks and buses oan mow be obtained with Diesol
ongines and the (uture should show an increasing use of this economieal form -
of power plant, The statement tha ~save one-hall the fuel coat needs
some explaining. - One of the largest exieting fleets of motor vehicles has a
~yearly gasoling bill of more than $2 000 000,  To ssve one-half of that sum
would be woll worth while; but to do 8o, it-would be negessary to epend more’
“on the ariginal equipment. - It conte wuﬁdﬂ*&b&y more to make the Diesel
enggine, mmi;miiy because of the axperaive fuel injootion system. DBy deiving
snough miles in & year, it may Ifm pmﬁhic l.a pay the extra frst cost of the
-englue by wavings in fuel, 8 This ﬁm Diwai engine
pomsible in commerelil ve !
The main resson, howeéw
onrs fx that no one knows ho
sucoosful Thesn! engine &
shee (seo Fig. 3) the oasder it intiv
the easfor it is to mako & gasoline
ongioos se compared to passenger
‘not materdally nifw% mud ;

A new fagtor témt
hmmiiar Fm!m

A_'mwmve mi‘m_

phesies vary from: those
those who prediet that o
in teaflors within twonty yesrs.
trailer industry itself; sud yot

past sovoral years,
More than ten years nga {1926) the writer experionce with living

s trailor life. A stock bus was fitted out for !iviagmpm and & party of seven
took an 8 000-mile trip through the West. Traveling was surprisingly com-
fortable, and the accommodations, in many cases, wers better than could be
obtained in the country through which the part: mwi!& The present trailer
is much better equipped mei san ﬁmi lmm )

YEArE 850, L




“changes locations'of work. ' There areno e 3 nsxbla trailers
which make three-room ror.;;four-ro'om; ‘
these mobﬁe

rented from farmers and a new type of comm

- studies some of the plans of these mobile home:

. are possibilities in this field; especially when :
‘the present trailers are bought by ‘working raen for,

t« sgmg.,,eﬁect will be
hose who retire
ity Act for a living.
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‘Already a number of businesses use trailers for commercial purposes,
Almost every one can remember the old days when commercial salesmen, or
“drummers,” traveled their territories by horse and buggy or by train. Then,
along came the automobile, and they could cover as much territory in a day as
they could before in a week. Now another change is appearing in methods of
gelling—the display trailer. It is doubtful whether any one conversant with
the problems of commercial selling will gainsay the advantages of display
trailers as an effective tool in the hands of the salesman. To bring an alluring
show window to the prospective buyer has been the ideal of many a sales man-
ager. This is exactly what the display trailer is accomplishing. The adoption
of the house-trailer to display use is certain to have some far-reaching effects
on sales:methods.

At present, the varied products being displayed in trailers range from
medicines for pre-natal care, and obstetrical instruments, to caskets and re-
ligious imstructions.  Such vehicles have the advantage of full-line displays,
privacy, mobility, and spot delivery of small articles. They may become
mobile retail stores, selling a wide variety of products (see Fig. 4).

Rubber-tired transportation is an integral part of modern life and has com-
pletely changed many of the current ways of living. The future will hold as
many changesdn the use of this new means of transportation as the past. It
has been the experience of the past that the second twenty-five years of an
industry always shows the greatest progress. The motor-car industry is only
well under way on ’ltS second twenty-five years. -It will make more use of
highwa,y transportation as better,-and more adequate, roads are pr’ovided

Assuming that the trailer is here to stay and that its production is only
Anits mfancy as an industry, road requirements will be changed to supply these
new needs. - Highways will have to be wider, with wider bridges.” Many more
turn-out.s for parking, repairing, preparing roadside meals, and feeding the baby,
will be | necessary,  The responsibility will bave to be fixed for over-night park-
ing facilities, Will there be private ventures promoted by gasoline stations and
others, or will communities provide the space as they did for tourists using
tents? Combined with these questions are problems of water supply, power
outlets, and sanitation as well as social problems of education for children,
taxation, effect upon the birtk rate, pohce and fire protection, and a host of
others

It appears that trailer camps will fall into five general classes, aceording to
the use to which they will be put. These uses can be listed as follows: (1) Stop-
over camps, (2) vacation or recreational parks; (3) semi-permanent and per-
manent parks (4) de luxe parks; and (5) display trailer marts.

CONCLUSION

- The highway of thefuture must be as different from the present highway
as the automobile of the future will be from ‘the present sutomobile. One
thing is certain; the future will demand change.  As an automotive engineer;
the writer does not know how the civil engineer will accomplish his results.
There will be (in faet, there are now) certain fundamental requirements that
have not always been incorporated in roads: The best road for the automobile



MOTOR TRANSPORTATION 1579 v

will have the least obstructions to the steady flow of traffic. ~ Whether 'this
means limited-aceess “free ways,” such as Germany is building in its Reichs-
autobahnen, is difficult to state. Neither can one state definitely whether the
engineer should build elevated highways, longer curves, wider roads, under-
ground highways, more grade separations, better surfaces, or create new road
materials, to solve the problems. Civil engineers are in 8 much better position
to make surveys and to design roads than automotive engineers could ever be,
if they are given the opportunity.

Neither group is suffering from a lack of information on how to handle the
problem. Any expert could design and build a suitable safe road to connect
two cities, or to cross a large urban area, if he were given the job to do it as he
really thought it should be done; but there are too many other than straight
engineering problems with which to econtend.- Probably one of the: greatest
problems is to prevent diversion of tax money colleeted for roads into other
channels. The money collected for roads should be used for that purpose and
not for building city halls, jails, and other projeects., To concentrate on the
worst of problems: First, solve the means of handling traffic. on the most con-
gested routes; and then build the main streets to handle their traffic faster and
with greater safety. Instead of trying to solve all problems at-once, solve the
most pressing ones first. If this is done in a systematic manner, the highway
system in the United States will be the best in the world within a few years,

Men in the automebile industry believe that a highway system, should be
based on traffic surveys to determine requirements for the types of roads
designed to carry traffic safely. Such a plan would require a primary systei
of high-speed highways crossing the country in all directions. . It is estimated
that about 50 000 to 60 000 miles of such super-highways would be sufficient.
Leading from these would be a secondary system of good highways serving
small cities and towns. The third system would consist of land service high=
ways serving rural areas. - In addition, a similar system is needed, in mlmature,
to earry the traffic in large cities.

The best type of road should embody all the knowledge the hlghway en-
gineer has at his command for building a safe roadway to carry motor vehicles
at & reasonably high speed. Where it is necessary, it should be above or below
the ground. In any event, it should be a limited-access “free way’’ designed
for the one purpose of carrying traffic smoothly. Where roads do lead into it,
they should be provided with accelerating lanes so that traffic will not be inter-
-upted by new vehicles entering from the side. Everything should be done
to make for a free, uninterrupted flow of trafie. Crossings should be elimi-
1ated, curves should be banked, long-sight distances should be provided,
b7y lciges should be wide, and all “bottle necks” eliminated. Traffic lanesshould
se separated to prevent “side swipes” and head-on collisions. Surfaces should
e non-skid. Where it is necessary, adequate signals and signs should be
nstalled. The entire system should be governed by a uniform set of traffic
-egulations made to fit the new conditions.

This entire highway system should be paid for by the motorist. However,
1! the money collected from him in taxes should be used for this purpose. The. .
wiomobile owner pays more than $1 000 000 000 per yr in taxes without mueh
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"+ gomplaint.as long as he knows his money is going for good roads. In some
. - years almost one-fourth of his money has beéen diverted, directly or indirectly,
"~ to other uses. This “‘rifling” of the road funds must stop if the United States
. isever to have an adequate highway system.
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future hlghway trends : - .
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The most serious loss in the highway investment over the decade 1928-1938
is the obsolescence resulting from changes in the number and speed of motor
vehicles operating on the highways.

The revenues aceruing to the public treasuries from the special taxes levied
upon the motor vehicle and its users in all the various forms have been increas-
- ing in their total over a long period except for the temporary recession during
the worst, of the depression years.

. First intended and levied for highway improvement, the growth of income
from these special taxes should permit highway officials to build more adequate
and, consequently, more costly roads. However, because there have been
large diversions of this income to other purposes, and because these funds have
been spread over an ever-increasing mileage, many States are faced with a
constantly growing financial dilemma,

Highway research is moving forward steadily on many “fronts,” with
definite objectives. The responsibility for carrying on intensive studies, in the
physical and economie fields, has been accepted as a continuing obligation by
highway engineers and scientists in allied fields. Concurrently, the necessity
for greater street and highway safety has become a national emergency.

~‘These are only a few of the factors that will determine the trend of modern
highway development, but they are the most important.

BorenTiFic PLANNING AND ADMINISTRATION

Faced with the constantly inereasing demand for the construction of new
highways and the spreading of the income over a rapidly growing mileage,
highway officials, State and Federal, realized the impossible situation which was
developing and which, in a number of States, was actually current. - Out of this
situation was born the State-wide highway planning surveys which are now
(1938) being conducted co-operatively in forty-four States and in the Territory
of Hawaii. These surveys and supplemental studies will present a factual basis
upon which to plan the complete administration of all the highways based upen
sound principles and factual data. One of their important phases is the deter-
mination of the relation of the highways to other types of transportation and
coramunication and to population distribution,

Beginning with water transportation and eontinued by railroad develop-
ment, the influence of transportation in the past has been exerted to concen-
trate large populations in small areas.- It is only necessary to examine msps
of the United States, or ‘any other country, to visualize clearly the concentra-
tions of population in cities which have resulted mevxtably from the character-
isties of waterway and railway transportation.

Highway transportation by motor vehicle is the first great decentralizing
{ransportation agency. The first notable effect of this dispersing influence i8
the formation of the wide bands of suburban development around the cities.
Even cities of moderate size have developed, within a decade, a suburban band
5 to 10 miles in width (and depending upon topography) partly or completely
enveloping the old ¢ity. The automobile, in conjunction with rail suburban
service, has attracted city workers to make their homes in rural distriets for
distances easily as great as 50 miles from the city.
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on & broad front, of this new knowledge will come as rapidly as engineers may
be given the specialized training, and as a result there will be, for the first time,
the possibility of building really scientifically designed rondway sections since
these will be placed upon foundations of predictable behavior.

*With a large program of grade separation under way at railway and highway
intersections, and with the changed public policy in paying construction costs
largely from public funds, grade-crossing elimination has become a fixed policy
that will continue until all important railway-highway grade crossings have been
eliminated, and minor ones protected by adequate devices.

This same policy is being rapidly extended to the separation of important
highways at intersections, and one of the important trends of highway design
in-the immediate future will be to rule out intersections at grade as a possibility
in efficient highway design.

In this connection, incidentally, the widespread use of “stop’” and “go”
lights is not a solution for traffic movement, but has been a development of
necessity imposed upon a system of highways designed and built before the
present ‘dimensions or speeds of highway traffic were considered possible.
Obviously, the trend of highway improvement in the future must he to provide
flow arteries in the congested-area traffic that will permit continuous flow of
traffic from down-town areas well into the suburban areas. Although the cost
will -be high, it is only through such arteries that capital, invested now in land
and buildings in the hearts of the business districts, can be even reasonably
preserved,

The pioneer rondway, even on main traffic routes, was conceived as the
single important objective. Now, with the recognition of values inherent in
highway transportation beyond the bare utility, the roadway design has come to
embrace the entire right of way. The trend of modern design is to provide
landseaping of the roadsides, sidewalks, foot paths, bridle paths, and to stop,
and protect against, soil erosion.  The required additional attention and ex-
pense are paying large dividends through greater durability and through the
recreational values inherent in attractive waysides,

Surer-Hrieuways

There is more or less discussion in which the term “super-highways” is used
without any adequate definition of what is intended by this term. Perhaps,
it is more frequently used in connection with a very limited number of trans-
continentsl highways designed for high speed and with multiple-lane roadways
to earry traffic from coast to coast.

The German system of super-highways embodies this idea. In that country
a system of about 4 500 miles of highways (which gives approximately thrw
lines across the nation in each direction) is eonstructed on entirely new, wide
rights of way without access from abutting lands, except at infrequent intervals.
This design is for high-speed, motor-vehicle, through traffic. The travel
section is composed of two roadways about 30 ft wide, separated by a parking.
Both the horizontal and the vertical alignments are exceptionally good. All
cross-traffic is directed over or under these highways, = No detail that comes
within the purview of highway engineering that will make a safer or more effi-
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M METROPOLITAN AREAS
. BY Leroy C. SMITH* M. AM. Soc. C. E.

Synopsis

‘ ments essentlal toa master plan for trunk-hne highways are discussed in

The apphcatlon of sucha plan tothe Metropohta.n Area of Detroit,
toﬁered 88 an xllustratxon

INTRODUCTION

. etrojmhtau areas in the United States are stillin a condmon of flux~—the
~liries that might confine such an area to-day will, in general, be outgrown to-
morrow, the uses made of any part of the'area to-day may not be the uses of
orrow; the pleasure route of to-ddy may become the industrial highway of
o ofrow; the tmﬁic and population of to-day will be greater to-morrow; the
,crﬁawoads at major h1ghways of to-day may be'a seccmdary center’ of Yo~
#nd, unless the hub of the area of to-day is adequately served by
utes, it will not be, to the same éxtent, the hub of’ tosmorrow,
(‘Jértamfy, 1o ‘onie’ ‘influence has been more fesponsxble in giving impotus to
nges that aré ocourring in metropolitan areas; and to the uncertainties of
tiniate crystallxzatmn that may occur, than the automobile; and, certain!y,
no saturation poxnt it evidence in the’ usage of automobiles or in their
. In the first place, the ratio’ of the number ‘of ‘sutoraobiles to the
f people is still' on the increase and, at the same time, the population is
) In the second place, it is becoming’ mcreasmgly apparent that the
~ abﬁefé of use and infilence of the truck and busis enlargmg, and it is dangerous
. to’ attempt to define their probable limitations:

" ‘This condition of flux and unccrtamty ag to the ultimate. demands that may
: be made on trunk-hne highways in metropohtan areas would present a much
$ compheated problém to the highway’ engmeer ‘in plasning for the futum,
if it ‘were not for the’ axiomatic fact that the esseiice of the sclution lies in
pro 'dmg ddequate rxght of way, and that such’ right of way is essential to any
,p!a' and to any usé whxch ‘may ultimately be made of any tsuch hxghway

Essnmxu ELEMENTS OF. A PLAN

e The first step must be s plan providing fora system of trunk-line hxghways,
86 loeated and of such widths that the future highway requirements of the entire
area can be met. ~Although, perhaps, it may be necessary to- reinforee stich 8
- plan with layouts showing the ultimate developments requiring those widths,
~ the engineer should remember that radically different details may be required
to meet the results of changing conditions, but that with adequam rxght of way
: avallable the future ¢an be viewed with confidence. : :
3 Chf. County Highway Engr., Wayne County Rosd Commrs., Detroit, chh
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Such a plan will provide for certain’ distinet : loeat;ons
. trunk-line hlghways to serve the vanous prxmary n.eeda .
; ,mclude T i Seairerint 1

(1) Arterial hxghways pxercmg to the hub of the
land outside the area.. ;

(2) Traffic headers or trunk-hne loops wlnch may gQrVe ge!
Asuch as: ; it

- (a) Permitting. 1K ugh traffic t* by—p
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areas whereia builttip condition and right-of-way costs preclude other solutions.
This subject: will'not be dealt with in this paper.

(10) - Parking facilities.- It is & moot point whether such facilities should be
provided in hxghways

Except in the case of a few of the major metropolitan areas of the United
Btates, and except for the present need of widenings or other provisions to
relieve “bottle-necks” and lack of capacity existing on arterial streets of most
cities, there is. usually no immediate necessity for making or deciding the
ultimate structural development of the system of trunk-line highways. The
immediate need i is for & system of rights of way of adequate width and location
and if that need is recognized, the future is reasonably insured. Structural
development of such rights of way can be progressive as the need arises.

“Ricar-or-Way WinTH

The Master Plan. for the Metropolitan Area of Detroit fixes & minimum
width of 120 ﬁa oi"nght of way of trunk-line hxghways For secondary
highways, as mentloned in Item (5), the plan calls for a minimum width of 86 ft
and, for super-highways, & width of 204 ft.

Boulevards serve as something more than traffic arteries and the right of
way must be suﬂicient ot only for traffic needs but also to permit some
beautification ‘and ‘park | characteristics. A right of way 150 ft wide is 2
practlc&l mxmmum and wxll permit two roadways each 36 ft wide, a center park-

Parkwyays‘ ar‘ qssentxaﬂy long narrow parks, served by an included roadway
which is nst essible to local abutting property, and are generally
planned to ‘separated at major intersections. The right of way is
usually va.nable nforna to local topographic features; at minimum sections,
however, it sho be less than 200 ft. Topographlcally, parkways often
follow streams; they utxlwe low-lying stream valleys and, in such locations, can
often be carried: into and: through comparatively well developed areas at
relatively small’ cost, thereby replacing unsightly stream-valley dumps thh a
va]ue that wxll enhanoe parkway facility.

MASTER PLAN FOR "rmu METROPOLITAN Ares or Dzrroir, MICHIGAN

.....

In 1025, actmg in canjunctzon with the Rapid Transit Commission of
Detroit, the authorities control!mg streets and roads in the metropolitan area
adopted a Master ‘Plan for the area. Although the plan dealt primarily with
conditions within a- 15—m11e circle from the City Hall, the essential elements
extend over a much larger area,

The plan provided’ that on each section line a right of way 120 ft wide would
be available and that at every third section line the right of way would be 204 {t
wide. The right-of-way width for roads on quarter-section lines is 86 ft. In
addition, it provided that the right of way for the six major radial arterial
highways (Fort Street, - Michigan Avenue, Grand River Avenue, North-
~ western Highway, ‘Woodward Avenue, and Gratiot Avenue) would be 204 ft

wide beyond the Slx-Mﬂe Circle (approximately) and 120 ft wide within that
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circle. Actually, these radial artenes ha.ve alre‘ y been made

15-mile limit of the ongmal plan. : j :

It may be well to explain that these radial arteru_ 1ig]
local significance and are, in fa.ct, the major routes o
State and to the nexghbonng States.

Road, from. Detroit to. P’errysbnrgk
Detroit to Fort Dearborn, in. Chi¢ago,
the mouth of the Grand Rlver, atb,

Fort Gratiot_north to Port H :
Michigan). ,

westerly through the Staté_ 0. LV !
Fig. 5 shows the Master P

most of the land for all lesser
sections of the aforemennoned
present needs has been built; &

line highways have been deireloped
developed, a plan for parks’ and par
more than 8 miles long ha,s beenv m
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- alteration, ~Theae latter xtcma spproxxmat:e the: veconstructxon cost of th
buxldiug.

- On the other hémd if t&e wxdemng is all on-one side of the street and if th
entxre parcel is- taken, only the present’ value of the:property is involved, an
- that value may be less than the composite damages awarded. If the widenin
in 5o laid out, it will generally produce a street width of at least 186 ft, includin
' the present street (ssy, 66 1t), the lot:depth (say, 100 ft), and the alley widt!
(say, 20 ft).  In meny cases it-will produce even more, but in any event th
gondemnation of an add:tions’( strip, 18 ft or leag in width, off the rear of th
next a.nd much olmper sories of lots, will ptoduce the deaxred 204 ft.

ND Exrnmss Hrgaways

Rup:d cransxt, whether ‘on ml of' ribber, ‘demands freedom from traffi
lights and from Jocal traffie interference, - Although express highways and free
ways built at grade with grades separated at major intersections may be
possible for outlying, dxstmts, the permanence snd ad@quucy of such a solution
88 the future develops, is open to question, ..Exclusion of local traffic and of

abutting property from us he facility, if at grade, makes of it a Chinese Wall

as the territory develo be. effective rapid transit by rail and express

highways must’ de. mi } oal;needa must be met at grade‘
Layouts and pers :

to permxt famliﬁea fo

“intersections, such right of wa_ :wﬂl
“tho same time, completel' o :
_facilities are on an
structure provides
‘streot cars, Tt will ]
pormion on rubber

the area below the
looatxon for surface

and under such condih‘, ,
ugliness snd, throu ]

aceommodates bothmil and n
at one poxnt for express
loading platforma oi’ the

to meet the needs of art-enal hlghways m con
values are high, would enml @be usb of the:
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ures. The cost of mcreasmg the heaght Ho.mee
eiatlvely small.

, in addmon, the pubhc 'pays an ehorm‘ us
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t}m coatcof this: element of -highway. transportation would be
planned to be.included in the highway system and, with adequate
ights:of way, it is: concaivable that sub-surface reégions,:or elevated layouts,
wildibe:utilized for the purpose..’ In cases where ultimate development of the
ighway in congested distriets i is through the use. of elevated struos
ﬂ&nke by strests at grade, the space at grade below the structures may
ecomie a valuable parking area and its value in that regard may be a partml
uﬁ&ﬁmﬂo for. the-adoption. of any elevated plan.: -
4):1f: often oceure: that all of & parcel of property or of contzguous parcelg
‘may:be:secured quite apparently at:no grester:cost than the pay needed for
5 the highway width, Perhaps, if parking were recognized legally as a highway
_ function;; there: would- be justification: for, and necesmty could be proved for, :
g takmg such excess property for such.use. .
: (5} The value of suoh fae:h.ues is.recognized. by. buameaa. partxeularly thosa

, ,y,meh cason the atore orgroup of storesinvolved are provrdmg
(sometimes on & large scale) for patrons. This is perhaps
18 g v ng success of such outlymg business centers

lehlgan foun
rapidl a mwgr «of adeguate rights of wsy in accordance
o , may not be amiss
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. mission. With the consent of the incorporated. commuiuty “'uc
" ‘may take )unsdlctlon over any street or part there ,

- Such’ commission ‘is also-empowered  to take over;:
.obligation of any su¢h eommnnity» -arising: out:'of

Highway Commxssxonet m uonectan wath the md

¢ effective legal instmment wag ms.tl
¢ included the followmg
. (a) A contract may be entét‘ed into by bo

highway commlssxon can be formed by an ,two orm

: ) Super~hxghways are deﬁned ‘
" from 106 to 204 ft Or mofe
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Encroachments.—Title to any part of the right of way of a highway canno

be secured by adverse possession.? R

- Condemnations.—County road. commissions and the State Highway Com:
missioner have several methods of condemnation available: (1) By jury unde
two Acts;?.(2) by a commission of three appointed by the Circuit or Probate
Court;! and, (3) immediate possession after hearing of necessity and afte
tender of damages estimated by the County Road Commission. If tender is
not accepted, condemnation must be done by processes provided to determine |
damages.t .

. Set-Backs  Without. Excess Condemnation—If lots at the rear of the lots
desired can be secured by agreement and if owners of front lots will accept a
set-back by agreement, this process can be adopted. In outlying districts this::
provision-has enabled the purchase of much frontage at the price of interior -
lots.t* ‘

. Conveying Title—By statute, County Road Commissions are incorporated
bodies and are empowered to convey title to lands held by them and which are
not a part of, or required to be used for, a road or park.®

= May Condemn AUl of a Lot.—County Road Commissions can take all of a
dot (if such part is required for the public improvement) as will destroy the
value of the remainder as a single parcel or lot.?

Needed Legislation—To meet the future, as the need presents itself, legis- -
lation may, become necessary for condemnation of air rights, and for the
eexclusion of abutting property from access to free-ways. Free-way legislation
has been enacted in the States of New York and Rhode Island.¥ Quoting
from Information Bulletin No. 86, issued by the Regional Plan Association of .

New York: . R i : , L
. “This act [the Rhode Island act] is to be recommended for its directness
and simplicity of treatment. B e e
“The adoption of freewsy legislation by these two States may be hailed as -
the beginning of the most significant movement in several yearsin the progress
of highway: development. A look into the future would envision the - idea -
. extended -to the'ot;ﬁert states of the Nation, expanded to include county and
" local highway departments and perhaps influencing the program of Federal
highway aid.”” ST , e . , :
3 PA 46 of. 1907 and PA 314 of 1916, f ;
* PA 149 of 1911 and PA 124.of 1883, : . o
" 10°PA 852 of 1925; PA 283 of 100, as amended, beitig Sections 3986 to 3991 of Compiled Lawn of 1920
.1 PA-352 of 1025. - SR R B
13 Bection 1(a) of PA 124 of 1883, being Section 3785 of Compiled Laws of 1029, .
15 PA 283 of 1809, being Seotion 3984 of Compiled Laws of 1929.
1 Chapter 2537 of the laws of 1937,
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After lookmg at these visions, however, engmeers should look at the realitics
of this long-distance planning and attempted provision for the future and
visualize the real status of their attitude toward the highway of the future
(which is being built. to-day), and thmk about these problems with sense and
wmh their “feet on the groundy’’ .

It may be fairlyclaimed. that hlghway englneers and hxghway autborzt.ma,
thhout having indulged: in any extravagant visions of the future, have con-
tributed their share to.this advance, and. their progress to date has fully kept:
pace with that of the attormotive engineer. - There is no reason why they may
not be expected to continue going along together.

- The: writer.is not oppaséd to planning.  For many years, while engaged in
the planning and design of railroads, his. work has been nothing but a long
attempt to foreeast the future properly and reascnably, and to build for the
futire, but always ‘with the brake on. his enthusiasm of having to “make a
dollar earn the most interest.” It seeriis ito be & most desirable training for
engineers to }haf v h*’ commercml enterpnses Engmeers r in the accident pro
building highway refer 50 glibly
come, of the need of m: g b, they not enly
providing specml acilities’ :
high speeds. o
It is mte '

need of “buil
deplored the

xpected to have a life of’
possxble reason, therefore; -

day, and accidents on hxghways are’ ng o ;
Furthermore, the prevaience of accxden  now tendmg to be grester in



LAVIS ON MOTOR TRANSPORTATION 1599

pen country, in the rural districts, than in cities and congested areas. - British
xperience in this respect, coincides with that of the United States, :and &
feasonable inference from this information is that excessive speeds are a- pre-
lominant cause.
- It has been quite generally stated that 85% of all accidents are caused by
he failure of the human element, the driver of the car. On’the other hand; itis’
laimed that accident reports do not show the extent or the occasions in which
he highway structure itself is the cause. - Admitting that this may be:true,
some extent, and that, in some cases, faults of the highway structure may:
ntribute to, or aggravate, accidents and possibly inerease their severity, it
till remains a fact that highway accidents are very largely the result of in~
ompetent and careless driving and excessive speed. - Hers;  sgain, British:
tatistics and British observers are in accord with those in the United States.
New York State report!® published in 1937 states: “So long as ‘the motor
+vehicle is employed as a means of transportation the dnver will rema.m the
ghief factor in the accident problem.” '
- When writers refer so glibly, therefore, to designing hlghways for speeds of
OO miles per hr, they not only ignore this very definite fact of human fallibility:
ut they probably are definitely increasing the accident risk. - The writer-does’
ot believe that design for high speed provides a margin of safety for drivers at -
wer speeds. Few drivers are capable of driving faster than 40 to 50 miles per
r, with safety to themselves and to the other users of the highways.
- - This question of speed as it affects the design of highways and their cost is:
.most important one, Designs based on speeds greater than 50 to 60 miles:
er hr are not warranted to- day, or by any reasonable consxderatmn of . the
ture,
Most engineers visualize the highway of the future 88 somethmg in the
ature of the trunk-line mxhtary “autobshen’” created in Germany, the so-
lled “freeways,”’ or the parkways near New York City, N. Y., in Westchester
‘ounty, and on Long Island. These are typicsl of high-capacity highways in
pen. country. ‘There are also the great arterial highways through congested
reas such as New Jersey Route 25, from the Holland Tunnel to Elizabeth, of
rhich the Pulaski Skyway is a part, the great West Side nghway in New York
ity, and others of a similar type.
In general, such highways have good alxgnment gradxents that do. not re-
uire trucks to reduce speed rates, say, of less than 5%, aud four to six traffic
lanes with traffic in opposing directions deﬁmtely separated by a raised curbed:
trip, perhaps 3 to 5 ft wide,
. All these very expensive roads, however, have. been bmit to. meet heavy
traffic demands, and they carry large numbers of vehigles. It is well known,
{ course, that maximum traffic capacity is attained at comparatively low speeds,
robably less than 30 to 35 miles per hr.  There seems to be little reason, there-~
re, for assuming speeds much greater than this, gertainly ‘not greater than
0 to 60 miles per hr, in designing such roads.

% Anpual Rept., New York State Buresun of Taxatlon and Pinance, New York Herald<
Tribune, July 18, 1937,
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.Probably the most important task that confronts highway suthorities and
highway engineers to-day is the provision .of sufficient highway capacity to
meet traffic demands. This means that new highways, built to-day, should
have capacity for meeting the traffic demands of some years to come. Ability :
to estimate such demands with reasonable accuraey isa necessary qualification
for all responsible highway engineers.

-Such engineers also should have some reasonable apprecla,txon of the eco- -
nomic. relation of. expenditures to highway: capacity and bighway use. Ex-
penditures in this case mean total annual cost—that is,.interest on investment,
plus annual cost of upkeep. . These factors should have a definite relation to
traffic volume and operating costs. Of course, highway engineering cannot be
entirely evaluated in dollars and cents but the nearer highway engineers can. :
come to such evaluation, the nearer they will approach reasonable economio -
justification for the large expenditures they make. : ,,

‘The writer is inclined to believe that where there aré legitimate criticisms
of highway design and highway structures this is due to incompetent engineering. =
rather than to any lack of engineering knowledge by those who keep abreast
of the developments of the times. Th:s, however, is not & faxlmg confined to
highway eungineering alone. - o

- Beoause of the general nature of hxghway work as. part of & public works :
progra.m, by which the appointment of ‘engineers and the methods of their
functioning may, in some cases, is dictated by’ political needs and exigencies,
there is probably some incompetence in road design and construction and this
is especially true in the smaller governmental units and tural distriots. Such
defects as result from this soutce catinot be enunierated of specified herein but
the ‘writer auspects that these are the defects _tha.t cause writers and commen-
tators to refer to certain roads as obsoléte befo
place the blame for gccidenta’o on such defects The remedy ia[better englneenng
by properly qualified engmeers )

‘Most important highway officials and engm '
sity of meeting future needs, and know how to do it
needs with some samty and common sense, - The' wii
to mantxon, very briefly, some of the features of
should receive general attention. S ol T

Most of the States to-day have reasona.bly well col \‘*'ed"j)l‘ans‘of main and
secondary highways and are fully alive to the nee  BU.
terrain and traiﬁc, The importance of securing’ &M

‘kalwa to the neces-
b {hey evaluate these
however, would like

axable values, Ttis
hg engmeer in adjust«-

and rates of gradient.  The blghway Iocatmg er eer \f% Wday hag little to
guide bim, but expenence and judgment. ' It is here that commumtxes ‘and
governments would be wise and well advised in pmcurmg the widest expenenee
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beneficial as possible, but engineers are leading themselves. into “the, hé
building up a point of view en the part of the public that accidents are the;
sult of something they have-done wrong or something they have failed
and that drivers. themselves cannot: be held responsible: unless and: until:the
engineering is somethmg highly idealistic and hypothetical and: beyond all
practical means of attainment. The engineering should, g0 ahead,. but< 5
emphasis should be placed on the drivers and not on the engineering.
Mr. Kettering states (see heading,’ ‘Lighting—Road or Vehicle?'?), ¢ ‘autshor-vt
ities agree on one fact: Night-driving conditions are far behind day-time: eondx
tions, and for one reason—lack of adequate lighting and glaring headhghta‘
Many data have been.published showing that:accidents at night:are more
numerous than acéidents’in:the day:time and in many of the papers-ineluding:
such data the definite-conclusion is drawn that this is due to the absencé-of.
light, without any consideration: of the many other factors in night driving.
Of late, a few writers' have attempted to proportion these factors properly.
Certainly there are enough other factors to justify some question as to whether
lack of adequate light on streets and highways is the one rea,son for a greater -
number of accidents at night than in the day time. :
Nearly sll day-time drmng is done by people who' are soberly mtent
particular accomphshmen ‘of a business in‘hand. It is after the day’s w ;
done that social functions and parties are held. “Practically ‘all the driving
under the influience of Hq done at night.  Accident records show that this
is & big factor The eiemen of fatxgue enters mto mght dnvmg to & CON:

tbelr “best gxrlé' "
condmons :

some serious thought sk
effect of illuminatiﬁg '

drive? It is a'stra
streets were studde
to be drivena tortu
and no traffic d
ment in short’ t:mes

ty‘on ‘the entire sxtuatmn fo’ say that if the‘v"
npe sts se’e in the road requ:rmg automobxlesv
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- It is good engineering to pull out these cast-iron posts from the middle of
highways so that automobiles can travel in straight lines, and engineers, very
properly, study and eliminate these physical obstructions to movement; but it
is a fair question to ask whether they are not improperly designating such things
by saying that they are eliminating “hazards’ when actually, due to the psy-
chology of the situation, they may many times be adding an intangible type
of hazard when they are removing a physical obstacle.

Sometimes, it seems that the public has placed the engineer in a very un-
favorable position, that in which engineers are taking the responsibility even
where it is not an engineering problem. Coincident with the study of engineer-
ing in traffic, engineers should constantly emphasize the fact that the effect of
engineering can be but minor on accident records and that deaths and injuries
and accidents are largely a result of the action of the people themselves. Al-
though engineers will work to try to get greater utilization of motor vehicles,
there is a responsibility on the part of the people who use motor vehicles over
which the engineer can have no control.

This feeling that the engineer is responsible for the accidents has progressed
to such an extent that there is 8 one-page article in a popular magazine of recent
date rather strongly setting forth the claim that it is the duty of the engineer to
geparate roadways and crossings and make it impossible for children and
pedestrians to get in the path of sutomobiles. It is a strange mind that can
take such a position that this is the sole duty of the engineer. The engineering
involved would present no great difficulties, The big problem in the ae-
complishment of such plans is that of financing, and this means taxes. En-
gineers can submit billions of dollars worth of plans for eliminating intersectional
highway crossings in high-sounding terms of medial and other frictions. The
plans will involve a multitude of details, but none that presents insurmountable
engineering obstacles, The obstacle to such plans is in the financing and the
payment by the public for such idealistic construction. The public has not
been able to provide the necessary money with which to eliminate the relatively
few railroad grade crossings, and yet in the article referred to the statement is
made that it is “up to the engineer” to provide road separations and other
tremendously expensive structures. )

Engineers should not complacently permit themselves o be thrust into a
false position in the traffic situation. They can do much to facilitate traffic
movement if people will use their plans as they are supposed to be used. They
can do something to add to traffic safety. They cannot do anything that will
be a substitute for good judgment, common sense, and decency on the part of
the man who has his hands on the wheel and his foot on the accelerator. The
attitude of the public itself is the major problem in the safety angle of traffic.
The public says it wants safety, but it resents enforcement and there has
actually grown up a predominating belief that the problem of traffic safety is a
contest in which the police and other enforcement agencies are on one side and
the public itself is on the opposite side, fighting against each other. The prob-
lem of traffic safety is 8 problem of mass psychology—the establishment in the
minds of the masses of people of the true factors that cause accidents, En-
gineers are too readily letting this fact sink into oblivien,
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proved mf&tarials, can engineers to-day design strictures that will serve through
out the life of a planned program? May not the entire vicm';minf: be ml:;x:
pletely revised in only & few years by new inventions ar even the technfua
Qf p}a-nning itself? If so, the present generation of engineers must ,in zufr;x
-await the criticism of its successors. The development of eXpross inighwuy;
to by—pass crowded centers of population may be one of (he major fne,mrs‘in
" causing a revision of planning methods in Germany where the axpresy highway
established on a larger scale than in the United States, is alroady aumc:iag’
gommercial establishments with the attendant growth of adjacent rosidontis
istricts.

. Rom:m: chm:v," Esq. (by lettcr).——wv{\ﬁ Mr. Sroith states (sen hending,
Introduction”) no identical pattern or design of a roud facility can be trana.
planted directly from one metropolitan arca to snother.  However, the good
designs and successful operution of 8 given type of highway facility may be
adapted to conditions in most metropolitan ceuters.  Without gquestion the
original-boulevard system in Chicago, I, laid ont and acquired in 1869 snd
1870, hag been imitated in many parts of the world.  Perbaps the vriginal was
an imitation of some other system. Members of the Regional Plauning Asso-
ciation of Chicago have profited not only from the Wayne County Highway, s
the Detroit Rapid Transit policies, but have studied and have incorporated,
‘in major thoroughiares and super-highway designs, seme of the parkway fea-
~tures from Wostchester County, New York, and {rom the Mount Vernan
Parkway; near Washington, D. C.
o+ In the ten years since, in 1928, the Chicago Regional Planning Association
originally laid out a program of major highways, super-highways, boulevards,
or parkways, almost exactly one-fifth of that program hax been completed,
It is now (1938) advancing st 8 muoh more rapid rate.  Of the 603-mile syslen
in the 15-county ares, 127 miles of right of way from 160 ft to 240 [t.in width:
have been acquired, and 114 miles of pavement have been built, slf outaids the
City of Chicago itself.

Within the city about 14 miles of major trunk traffic artery of the parkway
type have been completed along tho lnke shore from a point 6.5 miles porth
of the center of the city to a point 7.5 miles south. Entrance to the eity from
other directions is more difficult, there being no existing broad rights of way.
Many studies have been made by the Chicago Plan Commission and by other
official and unofficial bodies snd now it seems more hopeful than ever before
that a decision upon a comprehensive plan will soon be agreed upon, pod
construction begun by the co-operation of several highway building sgencits.

. However, one note of caution might be injected into the subject of Mr.
‘Smith’s paper. At many meetings of city planners and in many papers sbout

metropolitan higbway planning and sbout zoning one wi.I! twar or read of the
conception of the dreamer who pictures cities with buildings and towenm &
thousand feet high, with miles of two—dccked_, three-decked, and mul!i@w&ed
highways in centers of population concentration. To some planners this zypc
of thinking is in the wrong direction. There is adequate evidence of the result

% Secy,, Chicago Keglonal Planning Augot., Chicege, UL
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Mr.: Kettering: states that “people, on the average, do not ‘want to travel
much faster than 60 miles per hr,” and perhaps that is a' ‘reasonably safe speed
on a good clear road in’'the- daytxme Investlgatlons made by the Michigan
State Highway Department in 1936 showed: average speeds of less than 50
miles per hr; but the fastest -15% of vehicles were driven more than 65 miles
per hr-and, ion-ene: route, 70 ‘miles pér hr.®: This means that many of the
drivers must have been using the entire speed capacity of their ears. Darkness
slowed down-this fastest:15% only 2:0r 3 ‘miles per hr although, even with
good .brakes and hghts, they coul’d not- possxbly stop before: hitting a dark
object on the road, ... .

. While the maximum speed of vehxcles was: mcreasmg 509% between 1930
and 1937, the fatalities on rural roads (the only ones on which maximum speeds
can be used) increased about 37%, and the rural night accidents increased 60
| per cent.2 The increase in automobile registrations. during the same period

3 | was less than 5 per cent, A close relatmnshlp between increased speed capacity
~ of cars and increased rural night fatalities is evident.

.M. Kettering states that the sf‘where it is necessary should be above
| or below the - ground. 25 5

e caused by lack of
y there i3 little evidence
Inf fact the less judg-
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vll engineers ubhc ofﬁcla h
s:,asonagie me;.h!c)rds to reduce acc : spons1b1hty that lxs
very far from being met in many‘locahtles .For instance, there are scarcely
more than 100 traﬁic engineers in the entire Umted States, and ‘when 3 State

mmm, 1931 Michigan
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~ or city does decide to have one the usual procedure is not to find and appoint
an experienced traffic engineer, but to appoint to that office some engineer who
has no knowledge of traffic engineering. Residence in the State or city con-
cerned is usually considered of much greater importance than experience in the
work which he is expected to do. A number of States still do not require
standard driver’s licenses, and, in many places, both traffic laws and their
.. enforcement are far below what they should be.

Although Mr. MacDonald does not make the exact statement in his paper,
‘it seems to be his guiding principle, that highways should be built so as to be
of maximum service to the motorists who use and pay for them. Maximum
"service to the motorist through highway improvement includes decreasing
his operating costs, saving his time, and increasing his safety, comfort, and
general enjoyment of travel. It also includes making new areas available to
© travel for recreation or for other purposes. Of course, there are many other
. “benefits of good roads’ of & more or less incidental nature. The main problem
. before highway administrators is to determine how available funds should be
~ expended in order to render maximum service to the greatest number of
highway users. ‘ '
. Unfortunately, it is the spectacular that is likely to appeal most to the
- general public and to politicians in high places. One school bus is struck by a
train and immediately almost a billion dollars is appropriated for railway
. grade separations, although the same sum of money spent for such things as
‘crossing gates, better street-lighting, the flood-lighting of street obstructions,
and more efficient policing would probably save a vastly greater number of
Tives. Other billions are proposed for building four or six-lane roads across
‘the deserts to accommodate & largely imaginary coast-to-coast or border-to-
‘border traffic although millions of dollars are wasted annually by motorists
traveling over untreated gravel roads and poor earth roads, and in crawling
~through congested city streets for the lack of by-passes around the cities.
" Broad vision of future needs is reqmred for real progress in any field, but
‘it is possible that sound economies is more needed than dreams and visions in
‘planning highway improvements for the next few years. Perhaps the greatest
“need of all is a determination of what constitutes sound highway economics.
~Even in that field there seems to be a great temptation to pile up vast imaginary
-savings. This is done by taking the difference in operating costs over pave-
‘ments and over earth roads and assuming that every mile operated on a
pavement results in this saving. This involves the assumption, of course, that
-all the millions of vehicles now using pavements would be traveling on earth
oads if the pavements were not there, which seems palpably absurd. If these
imaginary savings could be used to finance the super-highways on the desert
‘all would be well.
The very real savings that can be made to present highway fsers through
‘sound improvements justify the kind of road-building program -ocutlined by
Mr. MacDonald. '
. Rox F. Bessgy,® M. Am. Soc. C. E. (by letter).—This Symposium is
‘thought-provoking, timely, and valuable. The flattening out of motor

% Consultant, National Resources Committee, Pacifie Northwest Regional Planning
omm., Portland, Ore.
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veh_icle. curves shown by Mr. Kettering does not indicate the end of the gread
national task of modern highway building, but rather the transition from the
era of pioneer construction to the era of reconstruction, readjustment, and
improvement for greater efficiency, safety, and beauty.

-Those responsible for highway design and construetion have.done an
excellent job under difficult conditions, trying to keep pace with very rapidly
developing or changing needs—with the growth of population, cities, industry,
commerce, distribution, and technics, and, particularly, with the mushroom
expansion of the automotive industry in both technics and production. In
their thinking, many of those responsible have done much better than keep
pace with public opinion in appreciation of many important requirements—
and, consequently, have been far ahead of adequate public financial support in
meeting conditions.

Although a great national network of good roads has been created, it may be
concluded that transition from the pioneer stage of motor highway develop-
ment is still under way. Advances in technology generally, and particularly in
the field of automotive equipment; increasing density, diversity, volume and
speed of traffic; and growing needs in safety, convenience, comfort, time-
saving, and recreation~—all call for further, probably radical, improvements in
highwsy design and construction.

The pressures upon highway design and construction have been so great
until recent years that there has been little time and means for refinement;
but the present is none too soon to complete & new estimate of the situation—
to re-evaluate needs and practices and to overhaul standards and plans. For
this work the current nation-wide highway-planning survey is providing the
essential data. ;

"A number of desirable changes and adjugtments are indicated in the
Symposium. More will be disclosed by the analyses of the planning survey.
Others will be found in city, metropolitan, county, district, State, regional, and
national planning studies. Obviously, highway plans will have to be ad-
justed: (a) To the shifts of population and industries out of the centers‘ of
cities; (b) to other changesin population and industrial patterns; (¢} to changing
land use; (d) to activities relating to the conservation or exploitation of natural
and economic resources (including flood and erosion control); (e) to other
mesns of transportation (including rapid transit); and (f) to various other
physical, economic, and social changes. o o

Obviously, too, it will be desirable to transfer some of the emphasis in
highway design and construction from questions, such as line, grade, and
pavement, in which the art is relatively far advanced, to others, such as s‘urfs.ce,
Iighting, parking, rights of way, and roadsides, which {perhaps upavoxd{ibly)
have had less attention in the past. All the latter features are increasingly
becoming of importance to highway efficiency and safety. Wide rights of way
and suitable roadside control will be particularly important factors in delaying
absolescense.

From a regional planning viewpoint, the new highway era seems very
definitely to involve three outstanding problems and programs:
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(1) Trunk highway systehw——modemh

(2) Secondary road systems-—more oom L
resources and facilities as forests, recreationaJ awm,
probable future land use, schools, ete.; and,

(8)  Co-ordinated tmnsportatlonmestablishm it
tionships of one: mea.ns of transportatmn ’ "
system. - oo S e

Reqmrements for trunk hxghws;' modernizati

convenience mvolved in too-frequent drog :
in roadway or. roadsxde parkmg, m 1m‘

roadsides from the aesthetic staﬁdpomw
requirements of commercml \tramc and involves bre
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planmng in such fields as land use, zoning, industrisl location, transportation,
resource development, and recreation, . Of course, the comprehensive highway
planning work will be reciprocally valuable in the general planning programs.

. Bruer .D.. GREENSHIELDS, Assoc M Au. Soc.. C E (by letter).—
The least understood but perhaps the most important problem of motor
" transportation is that of harmonising highway construction and motor-vehicle
: demgn with human behavior.

,,,,,, The engineer has been bulldmg.lnghways for hundreds of years. He has
‘lea,rned ‘how to deal with inanimate materials and forces’ that behave in a
definite manner under glve‘ conditions Human nature geems perverse and
is 8o uncertain that the engmeer, ha.vmg corxect.ly deaxgned a highway from a
mechanical standpoint, w inclined to let tho “fools” kill themselves if they
insist upon it. 7
. Whatever his inclination, however, the engmeer must accept the fact that
the people who use the highways pay for them and, therefore, have a right to
demand that they be safe.  Each driver should be held to account for his own
ust vb, orotected from the mistakes of his neighbors on

the road o

Mr. Kctt.erm
must form a complete tranapo,
upon the other for the sucoess of the
whole must include the dnver 4
the driver's ability, but its uﬁ ty is limited by |
lo:termg motonst may. hold up.a long hne of "

is,” that “the vehmle and the road
¢t “each one is dependent
,,'t,ex,would add that the
dependent upon

- Recently the daily
; way Qommzssxoners
of Canada, asks' why 80. mny peopl' ;’

. to.the crossing: ...

“The latest safety devices am ignals. be in 0gerutwn,
yet to a stiange element of humanity tltqaa ppear to present only s challenge
“A summary of the dangerous practices at railwa: erossings only adds to
th?i wondermegt a8 to whmygﬂ r8_be| + of all the. xcmdeuu
and near sccidents répo; 8 5.8
per cent of offenders ran into lowered ‘gataa, 18 _per cex_xt orossed in front cf
approaching traing, 11.7 per ‘cent drove under “while’ being lowered,
w ile the remainder- reaorted to utterly foolish ways of risking. thexr hvea

The people who dehberately'com{ i 91) t
The explanation lies in another direction,
the ‘pedestrian does not know he nsk he e
large percentage of injured ped cars. ‘They put ‘unduse
trust in the abxhty of the driver tb se¢'s pedestrian and to bring & car under
control. 1f one’s attention is momentarily distracted !;e may not see something
that is otherwise perfeetly obvmus Ev i, as"‘had suoh an experience.

= Associate Prof. of Clv mng.. Sekoox o: Techn B ‘a,cny ot New, York,

New York, N,
¥ T'he Kamaa City T(pm, Auzust 8, 4.938.




o ‘The car went out of cqx;tr
talities, but in reahty, it.is the driver who goes'c
only manner that his nature permits; the menneri
always mstmctwely acts and always wilk: e*ﬁ under the circumnstances

Any motonat no matter how expanen‘ ¢
! son, when suddenly and severely )olf.ed, instine:
f

in his seat, and in domg 50, presses hi

Oéfﬁsf, resp
quicker thai
emergency
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fixes the numbar that can oseupy any length of x:osdwsy and, hence, is one
_ the factors determining highway capacityse. . ...
: Earl Allgaier, Safety and Traffic Engineer: of (;he Amencan Automobil
Association,. after’ subjecting -approximately 22000 drivers to a battery o
15 tests, states that driving ability reaches a maximum at about 25 yr of age.
~ The decline begine between 40 and 50 yr and grows rapidly from that point on
~ The tests mcluded field of vision, eye dommunee, excitability, blood pressurs,
~ hearing, and steering. ability. Mr. Aligaier. states that the falling off in th
" test scores made by drivers more than 40 to 50 yr of. age need not necessarily
" indicate that these drivers are actually poover or less safe than younger drivers,
They are miore experienced: and likely to be more cautious. ’ -
, “Dr. Ho M, thnson, referring to 'such tests, states that he has found no
' published report of ‘'a comparison which warrants thu conclusion that test
performance is closely associated with aceident rate.® w
Dr. A. R. Laver, of lowa State College, who has developed many of the .
tests, states® that sfter havmg analysed séversl sets of data it is his guess
that “wben our final. analyaxa is made we wil! find nQ high validity coemment s

Ther is sigmﬁoanee for the highway designer- :
nnot be ‘changed but highway condi- :

condntiom are I
in the last statemen
tionh can be m’ud‘é"l "

ged does not mean that one
o ‘ﬁannot he overcome,

i)e Feaponses 108 wxe
. { ' Experience mnbles

‘one to make quit
For oxampla, m

acts. No ;udgment yw ni ' :
In the case  of passing a cle appmnchms

' thecarahead‘

than “‘sensation.”
" The young driver cannoh
lesa necessary by aamphfying
approachmg candmons 80 ¢
o W stadying Trafte Cn,nad by Ney mm by B
mertna. May, 1933, p. 801 5 : ,
. 8.Publio ‘Bufety; May, 1938. Faghoo
¥4 ’rhe Detecti’on of Accident Prone Driver o ; way Research Board,
1937.9& - R i ] g Sodata
“* Y00, ott., v i&%‘

be giv e oan I
the motorist of
do. .

D. Grocnsbields, Coris Fast
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must be compared with those that are safe to find out how they differ. The
“gpecifics” of driving behavior must be determined by careful analysis. How
prominent must a sign be for the driver with poor eyesight to see it? Adver-
tising signs are much more prominent than highway signs. At what distance
can one determine whether or not an object is moving? These are the facts
the motorist needs to know, and does not.

The highway of the future must expedite traffic and it must do it safely.
It must be honest, If it invites speed it must have no dangerous surprises.
As sight distances are increased and vehicles are made even more responsive
to control, speeds will go up in direct proportion. If 50 miles is a high average
speed now it is because drivers feel comfortable and safe at that speed. If
average speeds of 100 miles per hour are adopted in the future it will be because
the driver feels safe at that speed. When speeds on limited ways go high
enough they will be restricted to the.best drivers.

It is boped that these remarks have added something to the excellent
papers of the Symposium by emphasizing the importance of studying the
highway user.

Roperr B. Brooks?® M. Am. Soc. C. E. (by letter).—In the final
- analysis, the place of the express highway in a modern road system must be
. determined by its economic justiﬁcation
,/ The most important economic phase of the paper by Mr. MacDonald
[ is that in relation to the continued construction of super-highways. His idea
f is that present policies indicate that the location of super-highways will be
/ integrated with population centers and that the layout will not be on the
" transcontinental basis.

it is undoubtedly true that in Germany and Italy the express highways
are built for protection and aggression as well as for peace-time traffic. In
the United States express highways are built to satisfy the demand of peace-
time traflic, as well as to provide highways that can be used for handling men
and equipment in time of war. This protection did not exist twenty years
ago, a8 was shown definitely, time after time, by the wrecking of highways by
even limited troop movements during the World War., There can be no
doubt that there is a definite place for the express highway in a modern road
system. . .

In Janusary, 1932, the United States had a total of 3 790 miles of extra-
wide highways in its State systems and not included in the mileage of city
streets and parkways.*® By extra-wide highways are meant those having more
than two lanes. There were 2 230 miles of three-lane width, 1 385 miles of
four-lane width, and 175 miles of five-lane width and greater.

Five years later, and bringing this date up to July 1, 1937, there is a total
of 7999 miles of important highways exceeding two-lane width, of which
4703 are three-lane, 3 096 miles are four lane, and 201 miles are five and
six-lane’” This inerease in width is significant of the trend in highway
construction. Within that same time the genuine planning of modern highway

#* Cons. Engr., St. Louis, Mo.

® Public Roade, November, 1932,
= Amevican Highways, July, 1937.
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ystems has been given exhaustive study, under the basic assumption that
hey should be planned to do the greatest good for the greatest number.
State traflic surveys should reveal not only the traffic volumes, and other
_physical information, but should include a deseription of financial status and
gplanations of how the citizens are to pay for highways in the future.. Con-
ider Missouri, for example. The total mileage of all the roads in the State
104 850. The State highway system, as now designated, contains & total
f 17 193 miles. Of this total there are 1651 miles in the primary system,
877 miles in the secondary system, and the remainder in the supplementary
ystem with its traffic relief, park connections, ete,  In other words, the State
highway system in Missouri specifically consists of 16.4% of the total road
“mileage in the State which, however, does carry more than three-fourths of
all the traffic when measured in vehicle-miles per year. Carrying this compu-
tion a step further, the several systems of highways in Missouri, in the survey
'mport of 1934, showed the following percentages of traffic:

Highway Vehicle

Systemn nulesge mileage

United States highways......... 3.6 48.1
State highways................. 4.6 185
Supplementary.............. . 41 8.0
Countyroads.................. 87.7 254
Total........... ... o 100.0 100.0

Although proper consideration must be given to the farm-to-market roads
‘and to the secondary road system, it is readily apparent that the main highways
arry by far the greater volumes of traffic, This is as true in other States as
.13 in Missouri.

.. The era of toll roads in the United States is passed. Although individual
xperlences may warrant the impression that the user would be willing to
ay an extra sum for using express highways between centers of population,
e cold facts are that there are not enough motorists to amortize the cost of
uilding an express highway in the United States. This is proved by the fact
at most motorists will drive many miles out of their way to avoid paying
ven a small toll on a bridge which might otherwise save them considerable
e as well as the price of the bridge fare.

" If the cost of the express highway is to come from gasolme tax and vehicle
cense fees, with added grants from the Federal Government, engineers must
cut the coat to fit the cloth,” and in so doing build express hlglmsys in such
‘way that they will handle those traffic volumes i in, around, and near metro-
litan areas where the expense of construction can be justified, not only
om an engineering standpoint but from that of public opinion.

 'With the proceeds of most of the State bond issues for road purposes
eady spent, road programs seem to be on a “pay-as-you-go” basis, This
éans a further economic justification rather than a lavish expenditure to
ke care of anticipated needs. '

" Highways are often called traffic arteries through which streams of auto-
obiles flow. The comparison, of course, is to that most perfect system of
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veins and arteries which takes care of the circulation of the blood. Comparing
traffic flow to the distribution of water, the largest pipes are next to the source
of supply, or reservoir. As the water is carried to various sections, the sizes
of the pipes are lessened in deference to the demand for water by the consumers.
The system of arteries and veins in the human body shows very definitely
that the ‘need for the larger arteries and the larger veins is near the heart,
and the size of each is smaller and smaller as it gets away from those parts
of the body that need circulation least. :

It is self-evident that the pressure of traffic is from the centers of congestion
in metropolitan areas outwardly, just as water is distributed from a reservoir,
and just as blood is circulated in the body of an individual.
~ “Flow” maps invariably show that traffic demands wider traffic-ways near
centers of population. The same maps also show that the two-lane highways
are sufficient to take care of trafic needs a reasonable number of miles away.

Although the out-of-State farmer can see no reason why his gas tax money
should go for the building of an express highway from Chicago, 111, to another
locality, neither does the urban dweller see any reason why his tax money
and that of his neighbors in the large city, which may pay three-fourths of
the entire cost of constructing highways in the State, must be used in building
farm-to-market roads which he, the urban dweller, may never use,

The opinion has been expressed that large cities must construct express
highways in order to exist.. The writer believes that various State traflic
surveys will supply the factual data which will educate every one, whether
urban or rural dwellers, as to the mutuality of traffic needs so that gas tazceﬁ
and vehicle license fees can be spent on a network of traffic arteries, which
will take all classes of roads into consideration. )

During the eight years, 1925-1933, & definite system of streets was }md
out in the City of St. Louis, Mo. These streets were divided roughly u}w
three classes: 60-ft streets, 80-ft streets, and 100-{t streets. A progressive
system of construction each year saw various sections completed, s0 ;hat
to-day with the street plan practically completed, trgﬁiey f'Iow maps 8 0“3
definitely, the value of the various widths of streets. C}onsxder the pleumé:t
design of what is known as US40TR, in Missouri, which extends frf)m Bt
Louis westward about 40 miles to Wentzville, Mo. It is a two-lane hxghv\'a};
from Wentzville to the Missouri River; a three-lane highway from that P:;iﬂ
to Chesterfield; a four-lane contiguous highway from Chesterfield to B e;
fontaine; and then 2 two-lane highways divided by a 30-it parkway o a POﬂ:U
close to the City of St. Louis. At this peint i(:, is. necessary to convelx;ge ::1 )
a subway running three miles inside the city limits to. Vaflde'vent';er venue,
where traffic is then poured into two or three streams for.dlst.n.butzon. reads

Through bitter experience highway engineers in Missouri fhave intad
learned how costly it is to obtain right of way sufficiently large or. ?x:villx};ash
highway. ~The longer the acquisition of land is delayed, t.he mo;g (;-ft, “ight of
Therefore, on express highways they have, and are, securing & t-day

i ; fiic needs, :although the present-
way which will take care of future tra . e et time-
construction of extra~wide highways may not be warr anted & p
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pipes beneath the trayeled roadways of streets was inaugurated in the days of
horse-drawn wagons on dirt roads, and then it caused little inconvenience in
digging up the streets, With. the carefully designed pavement of to-day,
however, there is-no reagon why each block of it must be repeatedly trenched
through and patched numerous. times during its life.
.+ At the time of the World War, the United States found itself so thoroughly
unprepared to supply munitions: that the only experienced enginecring organ-
ization in the nation that was qualified to build explosives plants could under-
take to build only about one-half the necessary capacity, and the remainder
was built by entirely new inexperienced organizations. Under these cireum-
stances, the matter of utilities in streets was a serious cause of delay. The
main plant, transportation, at Nitro, near Charleston, W. Va., where one of
the two American smokeless powder plants was constructed, consisted of 45
miles of narrow-gage railroad, -which .was responsible for the results obtained.
In the deep mud the tractors and-even horses became bogged down, so that
oxen were resorted: to for moving heavy machinery. It was not possible to
build roads-first becausé the.streets were torn up for utilities.
.- There were untreated industrial water lines, treated domestic water lines,
. - high pressurefire: lines, ‘steam lines; industrial sewer lines, domestic sewer
. lines, storm sewer lines, gas lines, electric power lines, telephone and telegraph
lines, sulfuric acid lines, nitric acidlines, caustic soda lines, ether lines, and
aleohol lines.. . Their construetion: in:the streets obstructed the delivery of

. - essential machinery. . Time was the.only consideration, because in July, 1918,

the-Allied Armies were using explosives about six times as fast as they could
be produced by all plants: - The separation of rights of way for utilities would
have permitted road construction to be done previously or concurrently., The
writer recommends. to-industrial city: planning engineers that an attempt be
made to provide separate rights of way for utilities on new developments.

This is in no way a:reflection; upon the excellent work of those who were
responsible for the miraculous speed.in the onstruction of the plant at Nitro,
because they produced their $75.000 000 job in sbout the same time as the
slightly larger Nashville (Tenn.) job was.done by the explosives specialists.

‘Although the presence of utilities in streets contributes greatly to the
engineering difficulty and cost of subways in the large cities there does not
seem to be any feasible way. to avoid it; but in new developments where land
is. relatively cheaper s separation of the utilities in the rights of way should
be possible. = -+ o S i

W. W. CrossY,® M. Awm. Soc.'C. E. (by letter)—The conclusion of
Mr. Kettering’s “salmon” story ig good; and. his remarks on “wh?re to ge:{
the money,” should be regardéd as fugdamental. Al.though the wn.tey coul

- applaud most, if not all; thei@nf&inde’t of Mr. Kettering’s remax:ks, xt‘ x;sl from
the ideas just mentioned that he wishes to propose an hprthesxs whic u{aly;
account for many of the defects in'the l}ighways of the Unlted' States as wed
a8 suggest an answer to an eﬁglg“neerin‘g questiqnthat has been widely discusse
for years. ' R

© Cons, Engr., Coronado, Calif.
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his point although its prompt recogmtmn is ‘even more o)
rk outsxde the cities. In some: of xts recent phbhcatxom"«rthe \write b

nf ely too much in dolla.rs,’{ partxcularly in mtmg up. ;deals—»—-that is, in
3 'nmng Often it is necéssary for the material‘approash to ideslsdnd stand-
ds to be gradual 88 funds may be found but to establish standards on the

. wary, 1988, ¥
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trators. Inthe paper reference was made to the State-wide Highway Planning

| Surveys. - These are now (1939) being conducted co-operatively between the

- Bureau of Public: Roads and 46 States and the Territory of Hawaii. Already
these surveys have produced the factual basis for the solution of specific

_ highway problems within a single State. . They have also formed the basis for

" a-comprehensive report from the U. S. Bureau of Public Roads, submitted to

1. the Congress of the United States on April 27, 1939, by Special Message from

the President of the United States. This report*®* was made in complisnce
with the specific direction of the Congress and consisted of two parts—DPart |
: covering. the ‘Feasibility of a System of Trasscontinental Toll Roads,” and
Part. Il covering ‘“‘Master Plans for Free Highway Development.”
2+/From the factual information developed in the State-wide Planning Surveys

- and other specific studies-developed by the Bureau of Public Roads and the

- State highway departments, the definite conclusion was reached, and the
- recommendation made to the Congress, that it was not feasible to construct a
. gystem’ of transcontinental toll roads—three erst and west, and three north
and south~~with any expectation of such:& system serving the genuine trafiio
néeds of the United Btates; oriof being self-liquidating. The facts and con-
siderations léading up to this conclusion were fully discussed in the report.

- Further analysis and study of the Planning Survey data clearly indicate
- the problems eonfronting highway engineers and administrators. Some of
.- them are of long standing and. have become acute through the tremendous

“inoresse in highway traffic.~ Not only increased numbers but also increase in

s normal apeeds critically affects the various problems.

i+ Much-of the yearly obgolescence of the rural highways built in the past has
__been due to the restrictions imposed upon the design by inadequate rights of
. way. Another outstanding problem centers around the metropolitan areas
‘and involves the provision:of means for getting into, around, and through such
areas without the delay that is involved in using present inadequate facilities,
Traflic-flow maps indicate the natural flow lines between the various regions
of the United States. * A limited system of inter-regional highways approxi-
mating 1% of the total highway mileage constructed to modern standards is
needed to provide adequately for the ever-growing traffic. Further study is
needed to determine the location and approximate mileage in each State of
such s system. A :
“ From a full discussion of these problems, there emerges the general outline
of a master highway plan for the entire nation. The prosecution of the plan
“in all its parts calls for appropriate action by the Federal and State Govern-
_ ments and all county and municipal subdivisions. As desirable joint contribu-
tions of ‘the Federal and State Governments, the report lists several under-
takings as follows: o v
-~ (1) ‘The ‘construction of & &pecial, tentatively defined system of direct
inter-regional highways, with all necessary connections through and around
cities, designed to meet the requirements of the national defense in time of
war and the needs of a growing peace-time traffic of longer range;
(2) The modernization of the Federal-aid highway system;
“@H. R. Doc. No. 272, 76th Cong., 1st Sesslom.
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(3). The elimination of hagards at raxlroad grade cmamngs, L

(4) An improvement of seoondary and feeder roads, properly mtegrs.ted
ith land-use programs;.. .

(5) The creation of & Federal Land Authorxty empommd to acquue, hold
all, and lease lands needed. for publm purposes and to aoquire.and sell BxGCe8
nds for the purpose of reuoupment B

- The report’ emphas:zes the d:fﬁculties enoounte d in the acquimmn of
dequate rights of way; and, in view of the furidamental necessity of sich"
ghts of way, proposes deﬁmte measiires’ .by which ‘the United States could
d in the acquisition of suitable nghta of w&y and‘a: ul nacusly contribute
elpfully to the solutlon of other urgent problems, pecia y certam problems
nfronting the larger cities. = T

Leroy C. Sarra,* M. Am. Soc. C.E. (by Ietter),w’Wxth the ever mcreasmg
g6 of the passenger automobile; together with ‘the increased 'use of ‘motor
racks for industrial transportation, the: necessxty for adequate hxghway gystems
nd about the metropolitan areas is'becoming more snd more acute. The
roblem has reached such proportmns that Federal Governiient has taken
efinite steps to develop 8 system of mtervcmy supebhxghwsys, connecting the
ajor metropolitan centers, and are ‘conte g ‘acquiring such widths of
lanners- of the past had not
sc ssed ‘for connecting major
i ‘anging from 200 ft to
Although these roads will
be'a system of expmss
onneated mth ‘the lnter-exty

. Detro;t Area~Many of the
it and Wayne County are
proposing & system of crost;ot,oWn hlghways to permit the free flow, not enly of
the passenger motor traffic but also the lar lume of industrisl traffic.
actories of all ‘types and descnptions are scattered over Wayne County and
ey “depend upon’ co-ordmatxon with one another in the process of their manuy-*
iacturmg operatwns “This s partxculs,rly true of the automobile industry
here parts, bodies, etc. must be brought to the assembly plants.  Narrow
rects and roads not only. delay transportation: to the plants but create a
dangerous: mtuatmn with respect to other vehicles. - These conditions could be
iminated by a system of wide thoroughfares “The “Drive Away” system of
trsnsportmg new automobiles is another factor that creates congestion on the
highways in the metropchtan areas ag ‘well as'on’ the mter-cxty rural hlghways
*‘Adequate facilities for delivering new automobdes would regult in savings in
;;Etransportatxon costs, thereby reducmg the coﬁt of new vehicles and encouraging
“new ear buying. i
v Publie Reactmm—-?ubhc reactmn contmues to be boward rapid transporta-~
tion on rubber. -A Iarge mazo ; ty of people are 'pleased to use their automobiles

: “Chf County Bigh : mmrs, Detroit Mich,
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in lieu of buges or street cars in spite of the fact that transportation costs may
be a little greater. This fact must be recognized and encouraged by the public
agencies—whether local, State, or Federal—who are in charge of highway
development. In 1938, the people of the State of Michigan adopted, by the
vote of a great majority, a constitutional amendment which specifically provides
that highway revenues he used for highway purposes only. This is another
indieation of public reaction to highways. Wayne County, in which Detroit is
situated, has no property tax for highways. The only funds accruing to the
County for highway construction and development are from the motor-vehicle
gas and weight tax revenues,  This is general throughout the State of Michigan.
The constitutional amendment, however, guarantees that there shall be no
diversion of highway funds for purposes other than highway construetion and
development.

Huron~-Clinton Parkway.~—The Legislature of the State of Michigan has
enacted a law providing for the incorporation of the Huron-Clinton Metro-
politan Authority. The purpose of this act is to permit the planning, develop-
ment, and construction of parkways and limited access highways through two
to five contiguous counties in the valley of the Huron and Clinton rivers. The
act is comprehensive and is well worth detailed study.

Conclusion.—All State agencies are in accord with the Federal plans for
i cross-country highways. Asin all cases of development, however, the question
f of adequate funds for such development slways seems to be the chief obstacle.
. With 8 program of feasible and economical financing, there is no reason why

these plans cannot be effected in the near future. The United States needs
. highways and, in line with the provisions of the Federal Constitution, there
should be free intercourse botween the cities and States of the country.

i O



