
II. SOME ASPECTS OF" STREET AND HIGHWAY SAFETY.

H. E. Wolford, University of Oklahoma.

The making of our streets and highways "Safe for Democracy"
is a task invo:ving the concentrated effort, in degree, of every
"mother son" an'l udad's daughter" of us. These hackneyed phrases
are used advisedly; unless a more democratic spirit permeates and
actuates the traveling public, be it motor-driven, horse-drawn or pedes
trian, by which a mutual courtesy to, and deference for the common
rights, safety and ccmfort of the wayfarer are enhanced and rever
enced. then will the democracy of the highway, necessarily, be curbed
for the common good. by stringent regulations enforced by uniformed
patrols.

This problem of public weI fare is not one to be championed alone
by anyone organization but hurls the gauntlet at the feet of invention.
er!ucation, administration, legislation, the judiciary, industry, com
merce, social service and religion. In the ccmp'ex structure of moiern
civilization few may protest entire innocence from the blood which is
bein~ spilled. thrice hourly, or the iniury occuring every 4S seconds
on the highways and streets of these United States, due to motor car
accidents.

Thus is presented a huge task and an appalling spectacle for at
tack in a fifteen minute paper.

Only certain aspects of the problem will be here referred to,
these being discussed more to the end of provoking thought an -t re
search than for the purpose of giving results already accomplished.
A great deal has been accomplished, however thru the efforts of the
several state and municipal traffic and safety departments with many
individuals and commercial, industrial and social organizations coop
erating.

Yet the American Road Builrlers Association in connection with
the nation wiele Highway Safety Campaign launched on October 1st.
is offering- $lOCO in prizes for the begt ideas on Street and Hi~hway

Safety. This organization concludes uFrom Studies of the Highway
Safety Problem, it is evident that the individual holds the key to the
solution and this contest is for the purpose of securing ideas from the
individual."

Highway accidents in regard to causation may be broadly classified
into two grOtlps, as follows: those due to physical imperfection of the
roadway, roadway appurtenances and of the vehicle itself, and those
due to human erring, ignorance, incompetence or recklessness on the
part of the vehicle driver or pedestrian or both. An exhaustive de
tailed analysis of these causes would require much time and. would
lead us to consider many industrial processes in design and manu
facture in the first instance and many human characteristics, whims
and infirmities in the latter case.

As regards roadway imperfections, highway engineers are de
signing for service and efficiency which imply economy which in turn
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embraces safety. Indeed safety is more and more becoming the watch
word in highway design, construction and maintenance. Alignment,
in many instances, is governed more from safety considerations than
by principles of economic vehicle performances. However, contrary
to popular belief, accident statistics would indiate that accidents oc
curring on long tangents are in preponderance over those occurring
on winding and tortuous sections of highway on which reasonable con
sideration, in design, has been given to safety provision. Thus tlte
finger of guilt points to the vehicle operator.

In the selection of paving types on steep grades safety, again, is
the controlling factor. Roadway widths are also not infrequently
controlled by safety considerations.

Highway appurtenances, comprising caution, warning and guide
signs, guard rails, etc. shculd be selecte:i in type. and placea ;n re
spect to the traveled way, wholly from the standpoint of safety. Such
is largely the practice on our main improved highways today. How
ever, occassional y we find safety appurtenances of such design and
so placed as to tend to confuse rather than aid traffic and which con
stitute a potential physical danger to traffic.

Of comparatively recent date, there has been placed on the mar
ket designs of acetylene and battery illuminated flash signals for use
along highways were generator current is not available. A more ex
tended use should be made of these Lash signals at railroad crossings,
main highway intersections and other danger locations on rural roa:.ls.

An innovation in urban traf fie signal light control is foreshadowed
by the use of soun:! waves as a medium of control. This principle
has been incorporated in a device for the control of tra ffie signals,
by H. E. Witwer of Oevelancl, Ohio. The workabi.ity of the device,
in 50 far as I know, has not yet bC"11 demonstrated. The cnJ sou~ht

for is the automatic control of traffic signals by fire trucks and othf:r
emergency vehicles thru the agency of sound waves set up by shrieking
sirens.

Considerable investigation and experimentation in design and
colors suitah'e for light signals has been carried out by various or
ganizations-"a sectional committee. working under the ausp~ces of
the American Engineering Standards Committee and spon!'ored by
the American Association of ~tate Highway Officials, the National
Safety Council and Bureau of Standards, has agreed upon specifica
tions for the use of colors, and this has already resulte:l in pretty gen
eral adoption of uni form practice in the use of red, green and yellow
luminous signals for traffic control."

uA series of tests has been mace on the visability of red, yellow.
green and blue traffic signal glasses under daylight coniitions. It
was found that color traffic signals under day:ight conditions, with
the sun shining on the signals, are clearly distinguishahle by the aver
age observer at a distance of 1,200 feet from the signal if there is
behind the signal a light having a beam candlepower of approximately
the following values for the four colors:
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Red 1.400
Green 2.600
Yel'ow 3.800
Blue 9.300

It was found that a IS watt lamp in a 4 or 5 inch paratt')Jic re
flector will be satisfactory to use as a source of light for such signal
glases and that with a lamp of that intensity the co~ors will be clearly
distinguishable at a distance of I.2CO feet, even though the sun is
shining directly on the signa1." (I :27).

Chief ameng vehic'e imperfections and weakness contribuhry tl)
street and highway accidents are, faulty lighting, steering gear and
brakes.

Perfection in automobile heaetlight design has not yet been at
tained or at least is not in evir'ence on oru highways. Here is op
portunity fer scienti fie inve!'tj~ation and research which win net
tangable benefits to untold millions.

Adoption by the several states of the "Uniform Vehic'e Code"
(9 :R8)* recommended bv th~ National Conference on Street and
Hig-hway Safety. un"oul>te'1]y, wOllH be a most forceful legislative
step in the interest of roadway s~fety. Said code provirtes a rigid
control of headlighing and signal lighting apparatus. Sectional at
tempts to centrol this m"nacC to safetv and comfort wilt be at once
expensive and in-efficient due to possIb'e conftictin~ requirements.

S""pringo g<,"" an,t hrake merh'lT1i!"m Invp. reacherl a hirrh deqree
of perfection. TJ-.e m"nace to S1 fptv frnm these ~()ttr('Ps win oht,;n
onlv through c'lreleC~nf'ss of the O\\;ner in his neglect to keep thec;e
controls property :lclil'ste(L Peal'y accirlents from S11rh cauce mirrht
b~ pl~cpd morc \()rrpctly in the secon,l grottO of "ccirtent c,usation
df1e to hunnn nerrliO'''Jlc~. H owcv">.r. thp T"mertv to ha S',goO'...~te" C('\01

prisps hnth m~\h~Jlic11 insppction an rl hllm'ln s\1asion. henr~ this
m;,.,ht he conc;i"ered a tr;lnc;itory comFtion h~tw"en strictly physical
and deci"e'v hum:}n or in-hum'ln ("l1ts1tion nf accirlpnt~.

It wO\llrl not spem unreasonable to require motorict" to (lisp'ay
on clemand of traffic officers. a "certific;lte of inspection" from a
lict"nsed state. countv or municipal motor c~r inspector. which certi
ficate shoulrl he attn~ted and dated hy a di<:tinctive impression or per
foration design. Th~se inspections should embrace a rigi-i examina
tion and test of the steering anrf brctking- mechanisms anrt a check-up
on frent wheel conVf>rg-ence. all acconHn~ to certain methods <l.nd
standards which should be uniformly established by all states. The
frf'quency of thec;e investig-ations an" where and by whom executed
shoulei be established bv state statute.

In nlral anrl smali urban districts. certain mf'ch~nics in local
gar<tg-ec; or the IlClrage management itself might well be licenseei to
make the inc;pections. In large cities the same system might ohtain
or they might be handled in connection with a system of municipal

*The first figure of the number in parentheses denotes the article quoted as
listed in the appended bibligraphy and the second number refers to the
page of the publication containing the reference.
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parking garages or automobile rest rooms, the construction of which
the writer will submit for consideration as one relief measure in
overcoming traffic congestion, which is not only a major menace to
safety but an economic cancer on the bosom of industrial and com
mercial progress.

A workable scheme, as I see it, would be to locate these parking
garages at strategic points in and around congested traffic centers
within eight or ten blocks of each other and in harmonious coordina
tion with a traf fic routing segregation and grade separation scheme.
AU day parking of in3iviiual transportation autos, belonging to office,
factory and business employees, could then be entirely removed from
congested centers.

In an article on "Trafic Congestion and its Relief" submitted
by the writer to the Am~rican Road Builders Association, a year ago.
among other relief measures was suggested a requirement that large
commercial and industrial enterprises, locate3 within congested areas,
provide loading and service docks in the basement of their estah
lishment, or within the confines of their own property as a further re
lief to street congestion.

The charge will at once be made that this army of workers and
these business concerns are being deprived of personal right and priv
elege also maybe that the cost of such a scheme would be excessive.
Forestalling the second charge first, if we are to m'1intain sa fety amI
reasonable traffic dispatch in congested areas the individuals contribu
tion to the increasing amount of public funds which will be required
to widen streets, build subways and elevated ways in order to provide
public parking and service space on the ~~reets for private transpor
tation facilities will far exceed. in my estimation, his financial bur
den incident to the proposed relief measures.

The scheme has other possibilities also to recommend it, which
further detail may not be here discussed.

We are jealous of aUf "personal liberties" accorded hy our de
mocracy. Jealousy always behaveth unseemly; many a wrong and
even crime against fellow man has been the offspring of jealousy. Is
not this jea'ousy of our protested right to go where we wiIl, how we
wilt, as fast as we will and park where we will as long as we will,
and the other fellow be d-----d, a crime a~ainst fellow man and eco
nomic and moral suicide for the individual?

We are now at the threshold of the second and by far the most
formidable and stubborn source of accidents, carelessness and what
might be termed the inhuman complex of the individual. Here social
science might well assist in study the fundamental emotions, behaviors
and reactions inci(~ent to and on roadway accidents.

In this connection we are interested in the correct technical
analysis and characteristic or trait designation only in-50-far as it
will aid in a speci fic for the malady. Investigation and analysis of
the statistics which are somewhat fragmentary as to detail, yield the
conclusion that over 90% of these are due to carelessness and reck
lessness.. ;

Here then is the crux of the problem in the removal of which all
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may assist from the scientist to the child who chases his ball or hoop
on the street. It is a task for the incHvi-tual to voluntarily practice
caution and cOl'rtesy himself and exert what inf'uence he m~y in
bolstering up a general safety morale and respect for safety measures.

A scarcely less important safety responsibility of the adult is
fin~ncial support and exercise of his vote in matters pertaining to
traffic relief and safety. It is a common fact that the indivi-tual m...y
not feel that he is directly concerned with a certain community traffic
or civic problem. yet in most instances direct relief of traffic c-:Jngestion,
throu~h improved and enlarged traffic facilities, or through selective
and rigid control of traffic, will re"ouni to economic gain and in
creased safety for every patron of the trade community.

The price the in'Hvid'1al pays for accidents and befud"Ued traffic
condition, although his child be not a victim nor his profession or
business a direct sufferer economically, is not easily prorated yet he
may be assured that to~l is taken.

Each and every in-tividual has also direct responsibility, finan
cial and moral, in the provision of ample playgrounds for children
in congested districts. Playgrounds are expensive, so are accidents;
playgrounds are constructive and human; accidents are destructive
and inhuman.

The following figures taken from a recent circular distributed
by the American Road Builders Association may be en:ightening.

1. Assum:ng every death or serious injury to affect either di
recty or indirectly five persons, highway accidents brought suffering
to approximately 4.369.695 people last year. or nearly one-sixth of
the nation's population during the past five years.

Year
1922
1923
1924
1925
1925

HIGHWAY ACCIDENT TOLLS
Killed Injured

19.203 576.090
22.621 678.1).10
23,291 698.730
24.462 733.8'>0
25.302 759,060

Economic Lo"s
$ 484.875.7~0

57l.180,?50
588.097.750
617,665.51)()
638,875,500

5 Yr. Toll 114,879 3,446,370 $2,900.694,750

3. Carlessness ani rpck'essness cauces nearly 90 percent of all
accidents. On this basis 22.771 persons were killed last year because
of these evils.

4. Approximate'y 7.211 chiHren were killed in highway acci
dents last year. That is 28.5 per cent of all fatalities.

Who will dare sit back and say "it is not my baby?" The next
may be our baby.

Comparison of the number of motor car deaths in Oklahoma
with those resulting from disease will tend to impress upon our con
sciousness the serious proportions of the former.
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Number of Deaths in Oklahoma caused by Motor Car Accidents com

pared to those Resulting from Certain Diseases.
Disease No. of deaths Motor car M. C. Deaths %

Tuberculosis 1321 336 25.4%
Typhoid 413 81.5tl/c
Influenza 758 44.4%
Cancer l1ti8 28.8%
Apoplexy 1008 31.2%
Heart Disease 1669 20.2%
Accident 1064 3.16%

Motor Car Deaths, 1925. 239.
Motor Car Re~istrations 1925-424.345
Motor Car Registrations 1926-499.928
Motor Car Regisitrations percent increase, 17.8%
Motor Car Death percent increases, 40.6%
Total Death Rate per 1000, 9.5
Motor Car Death Rate per 1000, 0.15

Outstandnig facts from the ahove comparisons are these-almost
1-3 of all deaths from accinent, in Oklahoma are congeqt1f'nt on motor
car accidents: while motor car registrations increaserl 17.8 percent
d11ring- the year of 19'?6. deaths due to motor car acci -lent increased
40.6 percent: of the deaths due to all causes in the same year 1.6 per
cent resulted from motor car accident.

The charge is prevailing that "statistics distort facts." ~tatistics

inte'ligently compiled ann evaluated are exempt from the ch~rg-e and
moreover, they constitute a (1epenrlab'e barometer from which to pro
ject futnre en,leavors in a given field. In the instance of the m~tter

under disctlssion, complete statistics accurately reporten and intel'i~ent

ly analyzed compiled and m'lde available to students of our safety
problem would he invaluah'e in formulating effective safety moaC;l1res.

Paramcunt in reiucing motor vehicle accident to a min imt1m is
the awakenin~ of consciouc;ne~s of re"ponsibility early in chilrlhood
and maintaining alertness throughout Ii fe.

The hope and belief is expressed hy many writers and speakers
on this subject that engineering ingenuity will evolve metho'ls and
means for re~tlcing the roadway accident hazard to a min;mum. Ac
complishments in this regard. in the fie'ds of railroading'. mining
operation and manipulation of industriaJ an-t factory m1chinery and
other hazardous occupations, are cited as a basis for presaging such
relief. 'We acknowledge the ccmp'iment to our proless;on yet would
plead recognitioa of the colossal task we are herein charged with.

Railroading is confined to certain definite and in-tividuaJ routes
of travel, the entire mileage of which is only 8.4 percent of the mile
age of highways in the Unite--1 States. and the engine pilot has ~ained

his position at the throttle only a fter years of preparation and after
proving himself mentally and physicalJy fit. Consider in contrast,
OUT general requirements for motor vehicle operators on OUT hi~h

ways. The other fields of hazardous endeavor hold scarcely a com-
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parison to our highway safety problem which in its various ramifi
cation, is consequent, to greater or less degree, on the intelligence and
behavior of the entire populace.

The task of bringing the roadway hazard to an irreducible min
nmum is, in the final reckoning, one of individual responsibility.
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