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ACCIDENT RECORDS AND TRAFFIC REGULATION

SOME IMPLICATIONS OF COST AND ORGANIZATION
By E W Jases
Chief, Duwision of Highway Transport, U 8 Bweau of Pubhc Roads, Department of Agriculture

SYNOPSIS

There 1s a fairly developed consensus that the means for secuning the gieatest
re<ults 1n the diection of safer and more efficient highwayv operation nclude

(1) The control of heensing through training and examination,

(2) The nspection of motor vehicles and their proper conditioning,

(3) A detailed knowledge of when where and how aceidents occur,

(4) A record of accidents so mamtained as to facilitate the determination of
proximate and contributory causes,

(5) A system of highway patiol,

(6) Methods of detecting violations of tiaffic 1egulations and of fair, reasonable
and certain enforcement,

(7) A method for determmng the driver having more than his share of acaidents,

(8) A system of records suited to statistical analysis of essential facts relating to
accidents

The development of these o1 other means consideted necessary for securing the
results desired 15 exemplified 1n similar auxiliary services aheady developed for
the other recognized modes of transport—marine, rautl and ar

In connection with marine tiansport, there a1e the Coast and Geodetic Survey,
the Hydrographic Office of the Navy Department, the Bureau of Lighthouses, the
Bureau of Marine Inspection and Navigation, the Division of Marine Hospitals
of the Public Health Service, the Coast Guard, and the North Atlantic Iceberg
Patrol, and admiralty woik 1n the Department of Justice

For railroad transportation, there are the block signal system, the interloching
and other safety devices on the permanent way, car and air-brake 1inspection,
railroad telegraph and telephone systems a complicated financial and accounting
service, and most of the Interstate Commeice Commission

And, for the air service, we find the same sort of services being developed,
such as the established service of beacons and signals ncluding radio direction
contiol, a meteorological service and increasing requirements for more ngd
mspection

Without undertahing to cover all the minor developments, we find the
prinapal services 1epresent laige investments in capital plant and heavy annual
operating costs, as follows

Mantime transport Capital investment of auxihary seivices $142 650,000,
annual opeiation of such services 846,625,000

Rauil transport Capital investment, $480,000 000,
annual operation, $62,400,000

An tiansport Capital investment, $34 400,000,

annual operation, $1 740,000

In the field of highway transport, corresponding though not similar auxihary
services will probably develop and an approxmmation of their possible cost 1s
indicated based on the present apparent tendencies

Assuming that present indications as to the prerequisites cited are sound, and
that these will be eventually represented by more or less uniform adoption and
organization throughout the Umted States, 1t appears that the costs may amount
to the following

(1) For capital investment 1n the needed plant depending on extent of develop-
ment, from $76 600,000 to $124,000,000
(2) For annual operating charges from $169,000,000 to $366,200,000
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While we ate at the moment consider-
ing principally the detais of methods
and means of securing greater safety and
effictency 1n highway transport as a
utility for moving persons and goods, 1t
18 time we paused to study the implica-
tions of a general extension of the de-
tailled operations that may finally be
considered necessary and adequate

Recent studies made by the Bureau of
Public Roads and the Highway Research
Board 1n the general field of highway
safety under a special authorization of
Congress disclosed that many States are
making an attack on the accident prob-
lem along similar lines, but in most cases
the methods adopted are so differently
administered that there 1s comparatively
hittle cumulative advantage 1n the work
bemng done because of 1ts variety and
incompleteness

We may agree, as most States do, that
prerequisites of accident prevention are
(1) The control of licensing through
tramning and examination, (2) inspec-
tion of motor vehicles and their proper
conditioning, (3) a detailed knowledge
of when, where and how accidents occur,
(4) a record so maintained as to facili-
tate use 1n determining proximate and
contributory causes, assigning responsi-
bility, indicating especiaily hazardous
locations, conditions, or driving prac-
tices, (5) a system of highway patrol
operating similarly to a rural police or-
ganization, but in addition capable of
making an intelligent study of accident
data, (6) methods of detecting wviola-
tions of traffic regulations and of far,
reasonable and certain enforcement,
(7) the determination of the habitual
violator of traffic regulations and of the
accident-prone driver, and (8) a system
of statistical analysis that will disclose
the true significance of accident facts
Without considering further the custo-
mary present administrative details of
the usual State motor vehicle depart-

TRAFFIC AND SAFETY

ment, such as licensing, registeling, ac-
counting, theft detection, et cetera, or
the promotion of bhetter and uniform
legislation that falls to the lot of most
agencles administering 1egulatory activi-
ties, we sense at once that the list of
prerequisttes 1ecited 1s such as may de-
velop nto a very costly organization

Every State today recognizes the need
for one or moie of these services in con-
nection with highway or motor vehicle
administration, and several States have
organized agencies to meet several of
these prerequisites to a greater or lesser
degree How far such agencies are to
develop will depend upon the extent to
which their partial application favor-
ably affects the accident record Whethet
these activities toward accident contiol
and reduction, now generally accepted,
are expanded or not, we may expect to
have corresponding services developed,
because the safe and efficient growth of
motor transport 1s a vital matter 1n the
general field of transportation The
annual accident record mecident to motor
transport and the consequent losses 1n
life and property are clear evidence that
highway transport today is neither as
safe nor efficient as 1t should be, nor as
1t probably can be made If we turn to
marine, rail, or air communication, we
find that certain auxiliary services have
grown with the development of each of
these major forms of transport, and the
number and magnitude of these activities
are impressive

For example, along with the expansion
of marine transport, which historically 1s
man’s earliest form of an artificial means
of communication, we have as auxihary
services, the Coast and Geodetic Survey,
the Hydrographic Office of the Navy
Department, the Bureau of Lighthouses,
the Bureau of Marine Inspection and
Navigation, the Division of Marine Hos-
pitals, the Coast Guard and the North
Atlantic Iceberg Patrol, and admiralty
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work 1n the courts None of these agen-
cies 1s needed for the mere operation of
a ship, but each has been developed 1n
an effort, which at times has had spec-
tacular and tragic impulses, to make
marine transportation of passengers and
goods reasonably safe and efficient

Corresponding services are operated 1n
connection with railroad transportation
There 18 the organized car and air-brake
mspection, the signal service, the rail-
road telephone and telegraph, the use of
safety devices on the permanent way, a
complicated financial and accounting
service, and the greater part of the Inter-
state Commerce Commission which 1s
devoted to railroads The railroads could
operate trains without any of these aux-
ihary services, and did so for years until
there developed a really hostile public
sentiment But in the interests of safe
and efficient operation, all of these appur-
tenant details have been added with
great 1improvement to rail transport

The same process 1s going on 1n connec-
tion with air transport There 1s the es-
tablished beacon and signal service in-
cluding radio direction control, meteoro-
logical service, and an increasing set of
requirements for safety devices and a
more rigid 1nspection Air transport ser-
vice, however, 1s comparatively new, but
as 1t expands 1t 18 exemplifying the same
course of development as the others with
respect to appropriate adjuncts to pro-
mote safety and efficiency

There can be no doubt that in connec-
tion with highway transport correspond-
ing auxihary activities will be provided
on an equivalent scale, and eventually
become just as permanent and integral a
part of this method of communication as
these varted services are a part of the
other accepted and established modes of
transport The fact that many States are
1n more or less close agreement as to the
prerequisities and have 1n many cases
established the nucleus of some of the
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se1vices that appear worth while 18 evi-
dence of the inevitable tendency.

It w1l be interesting to examine for a
moment the cost of some of these side
lines to safe and efficient transportation
and pomnt out the sources of revenue for
meeting the charges

Considering those auxiliary services
associated with marine transport, we find
first the Coast and Geodetic Survey with
an operating plant costing, with ships
and real estate, approximately $6,550,000,
and an annual operating charge, aver-
aged over the last five years, of $2,675,-
000 The Hydrographic Office of the
Navy Department spends about $550,000
a year and has a relatively small amount
of plant which I have neglected The
Bureau of Lighthouses has a capital in-
vestment difficult to determine, but 1t
seems to be approximately $50,400,000
and requires an average annual mainte-
nance and operation charge of $9,500,000
The Bureau of Marine Inspection and
Navigation, handling steamship and
boiler inspection, has a small plant in-
vestment of $300,000, and an annual
charge averaging $1,500,000 What we
know as the Marine Hospital Service
runs a plant costing $25,400,000, at an
annual cost of $5,750,000 Orginally the
charges for marine hospital services were
met from so called “hospital money” col-
lected as port dues against ships, and
today “light money” 1s still collected
under certain conditions, although such
receipts are no longer directly assigned to
the upkeep of the hghthouse service

The next adjunct to be mentioned 1s
the Coast Guard, with a total investment
on land and sea of $60,000,000 and an
average running cost of $26,650,000

These services, appurtenant to marme
transportation, by no means exhaust the
charges that accrue to that mode of
transport, but they do cover the larger
and more 1mportant 1tems

We have 1n these services a total capi-
tal investment of approximately $142,-
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650,000 and an annual operating chaige
of $46,625,000 These figures are not
exhaustive

There 18 a considerable amount of ad-
mutalty business 1n our coutts, but 1t
cannot be differentiated as regatds costs
without extensive analysis There are
the Federal Communications Commis-
sion, the U S Martime Commission,
Bureau of Customs, Bureau of Narcotics,
Immigration Service, and the quarantine
stations connected with the Public Health
Service, some o1 all of which agencies
may perform duties properly assignable
as services auxibary to marine transpor-
tation No attempt 13 made to segregate
such activities or appraise them

Turning now to an transportation, we
find a stmilar set of investment and oper-
ating costs, but so far on a much smallet
scale There 15 a mapping service, instal-
lation of beacons, et cetera, and the capi-
tal costs to date approximate $34,400,000
and the average annual charges are $1,-
740,000

When we consider the rail situation we
find a somewhat different set-up, but the
purpose and the results ate essentially
the same as in the cases of marine and
an communication The fundamental
difference 1s that 1n these modes of trans-
port, practically all the auxihary services
we have been considering are public 1n
their nature—that 1s, they are main-
tained and operated at public expense
and by public officials The correspond-
g services 1 connection with railroads
are mstalled and operated generally by
the public utilities themselves as a direct
charge against that form of transport

These services include first the use of
block signal systems for control of train
movements In some cases, these signals
were 1introduced voluntarily, and are now
compulsory on first class railroads by
law Track circuits for safety signals and
devices have generally been voluntary
mstallations, as have also the mntroduc-
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tion and use of railioad telegiaph and
telcphone lines The cieation by the rail-
roads of special accounting and statisti-
cal sections to meet the requirements of
the Interstate Commerce Commission
has been under legal requirement, while
car and brake inspection services have
been largely voluntary

Considering first the automatic block
signal system, we find the approximate
cost on the mileage at present controlled
15 $190,000,000 The track circuits, inter-
locking and other safety controls repre-
sent & present cost of $177,000,000 Raill-
10ad telephone and telegraph installa-
tions on owned hines amount to $113,000,
000 These auxiliary services represent
in total $480,000,000

Annual operating charges are com-
bined for the first two of these items in
the only source of mformation 1mmedi-
ately available For operating the block
signals and all track circuits, inter-
lockers, et cetera, in 1936, the annual ex-
pense was $41,250,000, for telegraph and
telephone operation and maintenance
cost, $13,750,000 Carrying on the ac-
counting and valuation work 1ncident to
the requirements of the Interstate Com-
merce Commission has amounted to an
annual average of $7,400,000 for a 20-
year period Other probably large 1tems
cannot be easily ascertained These 1n-
clude charges for car, locomotive and
brake inspection for safety purposes,
track 1nspection, safety campaigns, et
cetera The total of the annual charges
recited 1s $62,400,000

The 1illustiations I have used are not
for the purpose of comparing piobable
costs or means of adequately improving
highway transport Obviously, the means
will vary as they do among the other
modes of communication and be appro-
priately developed to meet the particular
requirements of highway transportation
The railroads have no service which cor-
responds to the Coast Guard or the Divi-
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sion of Marine Hospitals Shipping has
no service corresponding to the block
system for control of train movements
The prerequisites I have cited, which are
at the moment accepted by many States
as the most promising means of increas-
ing the safety and efficiency of highway
transport, have little resemblance to any
of those means which are now mn ad-
vanced development in marine, rail or
air transport The cost of corresponding
and appropriate auxihary activities 1n
highway transport may not be indicated
by that of the services in the other modes
of transport The cost may eventually
be greater or less, depending entirely
upon what line of growth 1s followed It
will be interesting, however, to follow
thiough some of the lines at present indi-
cated for highway transport and see what
the costs may be

Considering our first prerequisite of
training and examination for drivers, we
find some interesting proposals In Penn-
sylvania, a plan has been put forward for
constructing eight traming grounds with
a road layout involving much the same
variety of conditions met on public roads,
such as, curves, sharp turns, narrow
10ads, and many types of intersections,
stop, slow and caution signs, speed signs,
and stop and go signals Arrangements
are provided i the layout for parking in
various ways, and others compelling
backing and turning in both wide and
narrow spaces There will be a small lec-
ture room 1n which group instruction can
be given and where the essential details
of the vehicle mechanism will be taught
to prospective drivers

Auxihary to this field there 1s proposed
a 5-mile section of road with sumila
variety of conditions including hills and
vertical curves, long and short sight dis-
tances, et cetera, on which the driveis
will recerve final mstructions in driving
on the open road It 1s estimated that
these nstallations will cost $2,000,000
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If we assume that car registration 1s an
index of the number of drivers to be 1n-
ducted, and 1f the proposal for eight fields
1s sufficient and adequate for Pennsyl-
vania, & corresponding development of
similar trammng fields throughout the
United States would cost approximately
$29,000,000 In Chicago, a similar train-
ing field has been proposed and designed,
and without the 5-mule section of open
road 1s estimated to cost $3,000,000 If
maintenance and operation costs are as-
sumed to be ten percent, the annual up-
keep will amount to $3,000,000

In Connecticut, a scheme has been
operated in connection with certain town
schools, under which initial instruction
and training have been given to promis-
ing pupls of suitable age If such a plan
18 followed through, 1t will mean ex-
panded school facilities, both for equip-
ment and additional teaching staff We
will not venture an estimate of cost, but
this item 1n any case would probably not
be large

The second prerequisite of adequate
vehicle mmspection 1s one on which there
1s fundamental disagreement as to ad-
ministration machinery An estimate
madc mm New York for a sufficient and
adequatc State inspection service with
stations and equipment was figured to
mvolve a cost of $4,000,000 The same
service plant for the United States would
cost $47,600,000; and the inspection of
28,000,000 vehicles annually would cost
at least $35,700,000, semi-annual 1nspec-
tions at least $70,000,000, and quarterly
inspections $140,000,000 Inspections
standardized 1n line with the question-
naire sent out under the auspices of Com-
mittee D-7 of the American Standards
Association have been used 1n this rough
approximation of costs, but 1t 1s question-
able whether such short intervals as
quarterly, o1 even semt-annually, are
physically practicable 1 doubt also
whether the estimate for equipment and
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plant made for New York contemplated
a sufficiently large installation to handle
5,000,000 or 10,000,000 vehicles annually,
which 1s the approximate number n-
volved 1n semi-annual and quarterly in-
spections, respectively Perhaps the in-
stallation costs should be doubled or
quadrupled

The third prerequisite of a detailed
knowledge of when, where and how acc1-
dents occur ties in with the other re-
quirement that an adequate highway
patrol or police organization be de-
veloped At the present time, all but one
State has some form of highway patrol
or State police force organmzed or pro-
vided for On the basis of 24-hour ser-
vice, the mileage covered indicates that
one man 1s responsible for from 38 to
1,250 miles The corresponding figures,
if present State controlled mileage only
were covered, would be, 24 to 1,137 miles
per man These lower figures indicate
that 1n some States more than the so-
called State roads are already covered by
the patrol system We may carry this
examination a step farther, to cover the
latest available mileage figures for all
rural roads We find 1n this case that the
coverage ranges from one patrolman to
78 mules to one man to 28,700 miles This
latter figure 18, of course, fantastic, but
there are at least 29 States where the cov-
erage on this basis 1s one man to 1,000
miles or more This fadt is an 1ndication
of the great expansion 1n organzation
necessary ultimately 1f all roads are
covered

If we assume that the best present
coverage appearing in the above figures
represents the end to be sought mn a
highway patrol organization, we can
estimate roughly the cost of such an
agency covering the entire United States
on the same basis If we provide for
24-hour service, using 1n the mght shift
one half as many men as during the day,
that 1s, using 24 men for the 24-hour
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patrol of each section, we shall need
31,000 men The average salary paid a
patrolman from our record of 43 States
18 $137 per month Patrolmen alone
would cost then $51,000,000 per year
Most States allow expenses estimated at
approximately $50 per man per month,
or $18,600,000 Captains, Lieutenants,
sergeants, et cetera, will add to this and
at least 10 percent will have to be added
for office supplies, equipment, overhead,
et cetera This means about $78,000,000
for a uniform country-wide organization
to cover the present patrolled mileage
on & basis of one man to 38 miles of road

If we are of the opinion that 38 mles
18 too much for a single patrolman to
cover, our figures will be raised In
Pennsylvama there 1s a plan afoot to
combine the State police and highway
patrol, creating a force of about 1,600
men Even this force would on the basis
assumed require each man to cover 58
miles, as aganst the best present cover-
age of 38 miles If we place the limit
at 25 miles, the cost would be $118,-
500,000, and if developments required
sections as short as 10 miles per man,
the cost would be $296,250,000 per
annum

This last figure 1s extravagant, but the
special traffic officers in the District of
Columbia average 33 miles per man, and
if we consider the entire police force as
active m traffic control as they in fact
are when needed, the coverage 1s only
12 miles Somewhere between these two
figures may be the desired one, and 25
miles to each man 1s not, therefore, so
unreasonable Should we extend the
coverage to all rural mileage as an ulti-
mate goal on the basis of one man for
25 mules, the annual charge becomes
$700,000,000 But no one expects that
such 1ntensive policing would ever be-
come necessary

This 1s by no means the end of possi-
bilities A proposal has been made seri-
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ously in Michigan to establish special
accident squads covering territory so
hmited that they can operate practically
as do the accident squads 1n such cities
as Cleveland and Toledo, Ohio, and
Wichita, Kansas Such squads would re-
quire at least two men each, and if they
were to operate as indicated, their radius
of operation would be not more than 15
miles, or about one squad to an average
county The creation of such a force
would probably permut a reduction 1n
the regular patrol foice, but this would
by no means be so great as to offset
the added cost of 83 such squads to
cover the counties of Michigan Such
an organization would cost at least
$875,000 per year in that State A na-
tion-wide organization would cost prob-
ably $26,000,000

With all the accumulated data that
our field orgamzation would collect, we
should simply be swamped unless we
had a tramned and sufficient office force
to handle 1t and determine what 1t all
meant, and so we come to our accepted
prerequisite of a properly maintained
record and a system of statistical analy-
s1s to disclose the true sigmficance of
the information assembled What this
organization would cost can only be
guessed At present the annual cost of
maintaining motor vehicle registration
and licensing agencies, which also do
such statistical work as 1s done, amounts
at present to approximately $17,500,000
for 32 States The estimated cost for
the United States 1s $26,250,000 We are
now beyond the pomt of doing any
estimating We can only guess what an
adequate accident recording and analyz-
g office would cost Perhaps 1t would
be twice or even three times the above
figure, for the amount of matenal to be
handled would be very great, and at
the start the most expert statisticians
would be required At least a part of
the force would be high salaried and
expert 1n nature

15
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We need take no more time 1n present-
ing details There would be a great deal
of court work and special courts may
be necessary We have the illustration
of admiralty cases before us as a part
of the development around maritime
transport Special traffic courts already
exist i some jurisdicttons These would
have to be much more numerous and
would sit most of the time

This whole presentation may appear
fantastic to some But let us summarize
the salient facts

(1) We know that the other com-
monly accepted forms of transportation
of passengers and goods 1n the course
of their development have required cer-
tain auxiliary services to make them
reasonably safe and efficient

(2) These services have cost 1n plant,
considering only the outstanding items,
sums running into hundreds of millions
of dollars In maritime transport, $142,-
650,000, 1n rail transport, $480,000,000,
and in air transport, $34,400,000

(3) The annual operating charges of
these agencies represent an aggregate
of $110,765,000

(4) We are slowly commg to an
agreement that certamn corresponding
auxiliary services are necessary for the
safe and efficient operation of highway
transport

(5) These agencies may cost tens of
millions to install and hundreds of
millions annually to operate

Assuming a uniform development on
a minimum basis, the installation of
training fields and 1nspection stations
alone will cost approximately $76,-
600,000, and the annual cost of operating
these, patrolling the highways, gathering
accident statistics and analyzing them
will amount to $169,000,000 annually
If the orgamzation 1s extended, the
figmes may be increased to $124,000,000
for plant and $366,200,000 for operation
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The problem as 1t presents itself 1s
First, to determine the particular forms
which the auxihary highway services
are to take, second, to ascertain the
extent to which these services will be
organized and operated, and, third, to
decide just how they will be paid for

These services will become a -third
N
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grand division of highway costs, added to
the present divisions of construction and
mamtenance Whether these costs are
to be met directly from highway user
revenues or indirectly from the highway
users and others through general reve-
nues will be an important question to
be decided at a later time
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DISCUSSION ON ACCIDENT RECORDS AND TRAFFIC REGULATION

Mr L W McInTYRE, American
Motorists Association 1 think Mr
James it the nail on the head, where
are we gomng to find the money?

CHamrMAN MorrisoN  We usually
find the money for the things we want—
we find the money for movies and we
find the money for lipsticks

Mr Burton MarsH Mr James has
done something that needed to be done
and that 1s to face something that we
must look at squarely and not sidle
away from as we appear to be doing
It 1s gomng to cost money, but if the
public wants these things they are going
to buy them

Mg J S BurcH, Noith Carolina State
Highway and Public Works Commas-
ston I think the Chairman was right
a moment ago when he said we buy any-
thing we want Our rather Limited ex-
penience has demonstrated that so far
the people do not want 1t, and 1f they
do, they do not say so Individually a
man 1s for safety, but at the same time
1t 1s very much lhke taking a drink, he
wants his speed and he wants to have 1t
in comfoit and have everyone else get
out of the way I think so far the prac-

tical answer to the question 1s that the
people do not want 1t just yet

CHAIRMAN MorrisoN I wonder 1f
Mr James has reduced any of these
figures to cost per passenger

Mg James That figure of 124,000,000
dollars for operation means $500 per
car

CHAIRMAN MorrisoN I mean on

marine and air

Mr James I did not cover that point
with respect to marine transpoit The
figures I have given after all repiesent
only the part paid by the Umted States
for marme transport We take care of
the marine transport of the world so far
as 1t comes to our coast, and the other
laige maritime nations are also provid-
ing similar services If you wish to get
the entire figure you must add these
foreign services to the cost that I have
set up here for marine transport You
would not do so for railroads, of course,
but for marine transport there are corre-
sponding charges by the other countries
which 1n large part should be added to
these figures Because of our tremendous
coast line, our marine services lap those
of other nations and the reverse also 1s
true





