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- With dawning réalization of the consequences of this total war,
peacetine preconceptions of the chsracter of highway t$ransport in war
time are undergoing amazing alteration.in impertant particulérs.

To a people, accustoned as we have been to the abundant transporﬁ
facility provided by three-fourths of the entire world supply of motor
vehicles, sharp cﬁrtailment of that facility in the event of war was
vell nizh unthinkadle,

That certein ad justments would be essential could be foreéeen.
That there would be a substantial decréase of the accustomed reereational
use of passenger cars, and an offsetting increase of business usagé; that
there would be among the various continuing uses degrees of essenﬁiality,
to be accorded correspending priorities of sanction or service;fthat
there would be a certain diversicﬁ'of'vehicle nanufacturing capacity from
civilian to military vebicle production, snd from vehicle supply to the
production of other war-needed supplies; these changes as long as a year
ago were not beyond the bounds of reascnadle expectation,

But that the great automctive industry would suddenly be brought
to & conplete halt iﬁ'its production of vehicles for civil use; that
pneumatic tires, the very sine qua non of motor vehicle transportation,
would be deniéd to the averaze vehicle ower so quiclly and so completely:
fhese are developments that were certainly beyond the range of ﬂormal

foresight until the esrly morning of last Decenmber 7,
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Before the cowardly atteck on Pearl Harbor, the expectéd problems
of highway tranSpbrtation were mainly.those concerned with the avoidance
of dongestion onls;mewhat inadequate highvways, in use by an intensified
traffic of unprecendented volume.r Since that event we have had to
recognize that the most careful husbanding of nsrrowly limited vehicle
‘resources wiil be our actual and vital first necessity.

From the guick and chesrful aéceptance ﬁy,our.p80p1e of the
radical adjusfménts made necessary by‘sudden curtailment of their -
accustomed individual mebility, our enemies maey learn something of the
capability of a free people for prompt and united action that'wiil
surprise more than it will §1ease them,

Prior to the declaration of war, government action affecting
hi ghway trén5portation hed been limited to a substantiasl reduction of
the manufacturing quetas of motor vehicles for civilian use, The
principal purpeses of this early action were to reduce non—defense
consunption of certain critical naterials, to release productive capacity
for the manufacture of military vehicles -~ for our own increasing armed
forces and those of the nstions ve wefe determined fo aid, and to convert
some part of the exisiing aﬁd new plant capacity to the menufacture of
other munitions of war, The OPit orders directing the action were effective
during the summei and fzll of 10Ul: but there wae virtually no immediate
effect upon the charscter or volume of highway transportation as observed

on the roads,
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Permanent sutomatic tfaffic counters inétélled on the roads
throughout the country fecordéd_iﬁ every menth of 19Ul traffic
substantially sgreater thsn in the same nonths. of the previous yqér.

In December 19Y1 the. traffic recorded by all counters WasrlQ,B_percent
" heavier than the ssme ronth's traffié-of the'fréceding year,.and
épproxinptely the same figure rephesented the average inc:ease of ;9&1
treffic over that of 1940, all months included. |

On Decenber 11, three daye after the éeclarafion of war against
Japan, came the QPR_order stopping the sale of tires and tubes, followed
onVDecembér 30 by the first regulations governing tire ratipning by the
© 9,000 thres-man Zationing Boards impmediately appqinted; Thase, the first
restrictive measures, haveISince;been followed in quiclk succeésion byt

‘"The freezing of retail passenger-car sales on January 2,

e haltiﬁg of passengerQéar proéuction on February 10,

The banning of light tfuck production for civilian use on

February 10, ond the linitation of nedium truck
production on March H.
“he rationing of new passenger cars on March 2,
The rationing of trucks, truck-tractors, and trailers of
* all sizes on Harch 9,

A 20 pefcent cut of gasoline deliveries to service stations
and bulk constmers on lierch 19 and a further cut to
.33~1/3 percent effective April 16,

hnd-finally; on. April 7, the banning of all medium and heavy
- truck production for civilian use,afterlﬁpril 30 and |

.. ¥aw 31, respectively,
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T™he admonitory effect'éf the tire order vas evidenced immediately

Ain reduction Of‘the.traffic observed 6n’the roads, Automatic counters, |

‘which in Décember-recorded an incresse of 12,5 percent over the
:corrésponding'month of 1040, counted in January a traffic only 1.1 percént
aboﬁe'thé Jenuary 1941 traffic, and in Fébruary a traffic averaging 7.6
percent less than that of February 19h1, -Marchlfigures, not vet évailablm
will doubtless ehow a'cbntinued decline,-

Thé automatic counters are located on' rurel rosds only and most
numerously on main roa&é, Tney reflect with substantial accuracy vwhat
is héppeﬁing to dgdinéry rural hizhvay tiéffici ﬁut-do not indicate the
trends of urban traffic.

There are\indicafibns that tbé'downwar&'pull of voluntary reduction
in car use is cowntered in tha'citie§ by the increase of traffic consequent
upon.heightened'indusﬁfial'activity.-”For exaiiple, gasoline consumption
figufesAfer Jénﬁary ~ reflecting total vehicle usage ~ showed in 36.States
an increase over Jenusry 1GM1 of 9,75 percent, compared with the autometic
counter incresse of 1,1 percent, - Siriilarly, February gasoline consumption
reported thus far for 17 States shoﬂmdfan increasé over February 19h1
of O:TT:péfcent, comparé&¢With the autenatic cbunter-decreaée of 1.6
percent,

These comparisons, indicating that urban .traffic is declining less
éﬁarﬁly-fhanrrural highwey traffic, are cﬁnfirméd hyVSpecific reports Qfl
city traffic thus'féﬁ announced.-'Passenger'traffic over the San Frencisc

 bridges, for example, was up 9 percent in Januery over Januery 19Ul; and
.total traffic through the Holland -Tunnel and over the feorge Washington

Bridge at ilew York was wp 7 percent for the same period,
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It is the general observation also that passenger-car traffic
is declining more sharply than trpfficrof trucks and bugses, and this
observation is suppofﬁed by reports of ;hé Pennsylvania Turnpike
Gommisgion,on the toll-paying vebhicles using the tufnpike. less quick
than ordinary rural highways-to ghow tﬁe effects'of the regtrictive .
orders, the turnpike in January gerved a traffic 15.5 percent above
that of a yesr ago and the February report was still up 6 percent for
totel traffic., But the toll-paying ﬁaggenger cars, which in January
Wére up 10 percent, were up only 1 percent in February; wheress the
numbers of_trucks and busses were up in January 36 and 80 percent,
respectively, and in Feﬁfuary ot and 50 percent, respectively.

Thése'scattering indices thus far availsble sugzest that the
restrictive measures are having thelr first effeéts, vhere those effects
vould 5e most likely to occur — in the squeezing-out of customary
‘recreational uses of passenger cars, Road—-use stufies made by.the State-
wide highway planning survers have disclosed a breakdown of passenger-car
usage intc 57.6 percent for business and k2l percent for recreational
and social purposes, "Business purposes,' as classified in these studies,
include the use of cars for "shoéping" and "going to work," some of which
may, under present_éonditions, fall into the non-—essential catégory.

The extent to which cars have nornally been used for Whaf 3ill now
be considered non-egsential purposes has varied considerably émong
~individual owners, The classification of the.roadmuse studies placed
13.9 perceﬁt of the ovmers interviewed in the-class of 00-100 percent

"business" uspage, Eichty to ninety percent "business" usage was reported
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by 9.7 percent of those interviewed? YO_to 20 pefcent by 10,3 percent

of the owners, 60 to 70 percent by 10.4 percent, and 50 to 60 percent
“busine;s” usaze by 10,3 percent of those interviewed, Thus 54,6 percent
of all ormers interviewed reported that more than 50 percent-of the use
of their cars vas for business purposes,

On.the other hand, 6,1 percent cf those interviewed in the roadm
use sﬁudies adnitted no use of their cars for business purposes, and
26,5 percent acknovledeed that 36 percent or less of their car usage was
for "business" purposes, and upwards of 70 perdent for recreationesl and

social pquOSES; Iﬁ is this latter‘class of usage that vill first be
sacrificed as, in the coming months, popular realization of the need for
utmogt conservetion of all our transportation rescurces brings publie
condesmation of 21l non-esgential travel,

But if there is such in our past habits of highway travel that can
be rielded to wer tire necessities, there are lerge elements of the totaﬂ
highwéy trensport that are in the highest degree essential, [leans fbr
the continuance of these essential movements nust be aafeguafded.

The extent to which vital wer industry is dependent upon highway
~trensport.has'not been sufficiently appreéiated. Realizing this, the
Michigan State Highmay Department,_at the suggestion of the Public Hoads
Adninistration and other national transportafion agéncies, has recently
made a survey of the uses of highway transportstion by_Michigan war

industries,
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The survey canvassed the managements df 1,250 manufacturing
corporations engaged in the production of waf materials, all located
in idichigan, .The.replies, received from 749 of these corporations,
shorr clearly how dependent are these_vital industfies on aighvay
transportation, both in the moverent of their in-and-out-bound
freight and in the home-to~work travel of their employees,

4 summary of these replies, ésrrecently pub;ished by the
Iichigan State Mighvay Depariment, reveals the following:

"Incéming Freight.

20 plants - 70% of the totall~ receive half of théir
incoming materialé_by truck

281 plants - 38% of the total - raceive'90% of their
incoming wmaterizls by truck

100 plants ~ 13% of the total - receive all of their
incoming materials by truck

"Ontgoing Freight. .

561 plants - 76% of the total ~ ship half of their
products by truck

316 plants ~ 42.6% of the total ~ ship 90% of their
products by truck

112 plants - 15% of the total =~ ship all of their

products by truck
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Plant Size ond Freignt ‘ovement by Truck
‘The significance of these data in relation to the mass
production process Is revesled when the proportion of
truck ﬁse for incoming and outgoing freight is observed
in plants of various size§,

726 plants mith less than S;OOOfemployees -

QSQ of the total number of plénts - use tracks

to a greater extent for shipping their products
than for receiving thelr materiels,

13 of the 1% plants with 5,000 or more emplovees -
or 2% of the total number of plents - use trucks
to a,greatef extent for receiving materials than
for shipping products.

Mhese figures and percentages indicate the functional organ-
ization of iiichigan industries for mass production. The
smaller plants, for the most part, fabricate parts. The
larger plants, although they make their own parts to a
greater or less degree, are the central coordinating
units to which parts are shipped for assembly into the

finished produvct.”

The extent to which these Eichigah plants are dependent upon
highway transportation for the daily travel of their workers is shown
by the surver finding that of the 434 68U persons emploved at the
719 plants, 326}6h9 or 75‘percent come %0 work in automobiles carry-

ing less than two persons per car.
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At the Glenn L, Hartin Alrplane Factory near Baltimore there
is an even_greater employee ﬁse'of automobiles for lLiome-to-work
movements., The Eaftin plant is located about szven miles from the
Baltimore Cityrlimits, end although it lies &ifectlr on a main
reilway line, the railvay brings none of the emplovees to their
work. Of approximately 30,000 workers employed at the time of a
recent inquiryr, only 350 were conveyed to rork by bus, and the
remaining 29,650 were transported im passenger automobiles at the‘
‘rate of 2,85 persons per car.

At fhe Harrland Drydock Co,, and Bethlehen-Fairfield
Shipbuilding Co., Zaltimore, at the Sparrows Point plant of the
Betnlehem Steel Co., at the General Zlectric Company piant at Erie,
Pa., the Havy Yard at Philadeélphia, the Fleetwings plant at Brisfol,.
Pa., and Cgftiss~'?ight plant at Columbus, Ohio, where similar
investigations have been made, it is found that the privately owned
sutomobile is fhe principal dependence for employvee home—to—work
movements, the employees thus served ranging between 53 and 97 percent
of fhe tdtél nﬁmﬁer of workers, and the service per car from 1.7 to
3.28 persons,

In nany cases'the_yorker's dependence upon the automobile for
transportation is due to the fact tiat the new Qr.gréatly‘enlarged
plant by wiich he is employed is located beygnd reach of any mass
transportation faéility as presentliz equipped.__Often, in the case of
new plants, and lilkewise the new military establishments,. the locatign

is not even served by & main highway, and the new activities bring to
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the former local roads on which they lie, a daily flood of thousands
of vehicles in place of the hundreds or onlv scores that formerly
veed them., It is this fairly typical condition that stamps the
improvement of both military and industrial access roads as
preeninently important amcng highway construction projects actually
essential to the furtherance of thé war effort,

3ut it is being realized more and more, that if the existing
and even the enlarzed capacities of access streets and highways are
to afford adequate service to the greatly increased local wartime
movements, definite and prompt meagures st de twzen to transfer
to rass carriers as much as possible of the —orker tyavel, and
redgcé the nunber of passenger cars emplored in service of the
renainder by increasing the number of passengers per car. And these
changes are nade the more imverative by the necessitv of conservation
of vehicles and tires and reduction of motor fuel consumption.

Under the leadership of the ilichigan State Tighway Department,
_measufes to accomplish these ends have receitl been demonstrated at
Pontiac, Hichigan, vith such good effect that Director of Defense
Tfansportaﬁion Zastnen has asked the Uighway Traffic Advisory
Committee to the TWar Department, and affiliated committees of the
various States, to direct similar efforts in all States and

r

principal cities. The plan calls first for o radical staggering
of school, business aud mercantile howrs and the shift hours of

industry, %o spread traffic peaks and enable riass carriers to handle

as much as possible of the daily flow; after which it seeks to
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reduce the remaining nagsenser car:mévement by indﬁcingJindustrial
ani office vworkers to share thé use‘dfifewer cars, and by discouragw
ing all unnecessary car use. It is expected that »r. Hastman will
shortly ask tﬁe governors of the several States and mayors of all
principal cities simultanebﬁély to inaugurate such efforts as a
nation-wide moverient.

“zcept in the local sitvations mentioned, the war has not
thus far developed the greatly increased traffic volwmes on main
rural highvays that; it for the various restrictive measures, wouvld -
probaﬁly have.been,generated. ‘Iovements of military vehicles form
an increasing element of the traffic on such main routes, ana‘thanks
to tie efficient and helpful coopefation of State snd city officials
‘and the State nigway traffic advisory cormittees, thesé movenents
are normally nade with a minimuﬁ of interference it civil traffiﬁ.

In aenyr instances iﬁ is Found necessafy to make long highvay
,movemeﬁts of vegicles or lnade not pernitited by existing State
resulatory larg., In somé cases these méﬁenents are such, in
¢inension or weigit, as to tax the capacitw of the highways, and
have to be specially routed over higiavays adequate for their
_Iaccoﬁmodatiqn. Zxanples are the planned regnler movement of Ford
_ Bomber parts from Ypsilanti, Iichiganxto Maxag plents for assembl—.
These novements ~ too bulky and light for efficient'rail handling -
*rill be made in especially désigned vehicles exceecding in length
and width the reguiation linits of most of the States enroute.
&nothef_case is the recent movement of an'exberimeﬁtal passenger-

Ctarrying trailer built for the Director of Defense Trahsportatipn
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at Elkhart, Indiana, and noved from there to Tashington - the U5-foot

length'of viich also exceeded State legal linmitations. State

officials have generall; responded promptly and helﬁfully to requests

for special permits to facilitate such movements. The recent two-day

delay of a truck shipment of army scout cars is fortunatelﬁ exceptional,
However, the required application for a special permit alwa#s

involves some difficulty, much of which would be avoided if sll

States would agree to a "floor" of weisht and size linmits substan-~

e

tislly above the lovest limité now in force in individusl States, to
be applicable to all movements without special permit, for the
duration of the wér.

An agreenent of this nature recently reached by Jew ZEngland
and Jiiddle Aflantic Stntes would serve as a ressnnable pattern for

generel adoption. This agreement provides for the unhindered move-

ment of vehicles conforning to the following limitations:

Tidth .. . L. o e 05 inches
Tedght . . .. .. ... L. 125 feet
Single vehicle length . . . . . . 35 fest
Coribination vehicle length . . . . 1'% feet
Teight per inch width of tire , .. 600 pomds
axle load . . . . . . . . . . . . 18,000 pounds.
Gross load

2-gxle vehicles e v e . .o 30,000 pounds

3-nxle venicles . .« . . . 10,000 pounds

Seni-~trailer combinations . ., 10,00G pounds
Other coituinations . . . . . B0O,00C pounds

o general agreement upon such linits would substantially
reduce the number of special permits now reguired.
szeinst the dar when energency may require quick marshalling

of available truck znd bus resources for public or militaryr service,

an inventory of such vehicles has been ta¥en in all States by the
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Gighvay Traffic advisory Committee to the "ar “epertment with the
~id of State motof vghicle adninistrators, the Fublic Roads
Adﬁinistration and York P;ojects adninistretion., Conducted by
means of a questiomnaire, the inventorvy effort met with a trulv
rearlrable voluntsry response by approximrtely 90 percent of the
venicle ommerg affected. The resulis of the invéntory are now
teing statistically tabulated by the oris Projects aAdministration
at ew York, and a file of all reportins owvmers is alreadf available
in each.State.

The statistical sumnaries.will afiord ianformation as to the
nunber and character of vehicles.of each clags avallable for use in
ary area, esnd tiie 3State files, sipilarly classified, will facilitate
corrunication with owners of the vehicles ia case of need. These
files =ill shortlr De tfanscribe& for the uvse of Stzte representatives
of the Office of Defense Trarsportation o will serve to coordinate
211 egsentisl velicle regruisitioning.

In further preparatiqn for nosasible energency other measures
are desirable, particularly in areas subject to direct enemy action,
Anong tiese afe the selection of alternales suppleﬂentary to the |
'principal routeg of travel to which traffic ey be instantly'diverted
according to plan in case of anﬁ obstruection of the main route, the
planning of separste routes for civil snd military traffic in
emergeacies, and other siniler measures. Such plaaning requires the
advance preparation of maps and orders reac: for instant publication

and execution, and cells for the cooperation of State and city
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nighmay and police authorities with Civilian Defense and nilitary
reﬁreséntatives‘in each area. Pioneer work of this nature has been
done by the Herr York iletropolitan Defense Transport Committee, and
sinilar undertakings vherever necessary will shortiy bde launched at
the éombined initiative of the Office of Civilian Defense and the
Highway Traffic Advisory Committee t6 the Tar Department, with the
aid'éf the Public Roads Administration and, it is hoped, of the
several State highway planning surveys. It is highly important that
adequete plans of this sort be carefully prepargd and proved in
pracfice test in order that higiwey transport shall not fail t6 meed

the most crucial of wartime tests if they shouvld come in asctuality.
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of stream flow, which prevails perhaps
009, of the time. FExcessive rates,
which occur rarely and need not be
measured with great accuracy, are
handled by broad-crested weirsadjacent
to the flume. One of these, 6 It wide
and 1 ft deep, is placed at an elevation
of 2 it above the flume floor, with a wall
separating it from the fiume. After
water depths in the pool upstream of
the structure exceed 2 ft (about 1.18 ft:
in the flume at the piezometers), flow
is measured in both flume and weir, a
single depth being recorded in the still-
ing well. A second weir, simply a broad
step at a higher elevation, is designed
to handle the possible maximumflood——
about 600 cu ft per sec in the station
illustrated. These weirs mﬁit of
course be calibrated in the field. “Dis-
charges for the whole structure are
rated for depths in the single stillin
well. .

Since March 1940, when this gaging
station was installed, the recorded
stream flow has not been great enough
to permit complete calibration of the
broadcrested-weirs, Some discharges have been measured |
through the lower weir, however, and ample data have’
been obtained for the flume to bear out the régults of
lIaboratory model tests and to demonstrate the acquracy
with which discharges may be computed from reco’ided
water depths. /,/( .

CLOSE COMPARISON OF RATING FORMUL,A/ 5
Field rating data for the flume have ,a/greed very
closely with figures obtained by extrapolation of model
results. A ‘“field” formula for the flunie, 0 = 13.95
H\278 wag derived by fitting a logarithinic straight line
by “least squares” to 10 measurements of depth and dis-
charge obtained in July 1940. Subsequently 12 other
measuremnents were made over a,
petiod of about 21 months. Thé
measured discharges were corfi-
pared with values computed from
the original least-squares formiila.
All field measurements were made
by means of a velocity-head rod
operated by several different ob-
servers. The model formula, O =
1420 L%, was computed from
laboratory observations of depth
and discharge obtained in 1937 on
aone-quarter scale model of the San
Dimas flume. 1In both these for-
mulas Q = discharge in cu ft per sec,
and 77 = depth in ft, measured in
the stilling well.

. Considering the long period of
time over which the field data were
takeq, these figures conform with
Pleasing accuracy to both field and
model formulas. The model
formuly appears high; still, the
greatest deviation of field dischar%es
from this formula was under 41/,9%.

S compared to the field formula,

Gbserved discharges fell below,
and 11 ahove, the computed values,
and the greatest deviation of ob-

Civit ENGINEERING for October 1942

\satisfactorily accurate and stable in its discharge el

View oF FLUME FROM ABOVE

Note Smooth Sloping Floor and 4-Ft Entrance
Width, Twice That of Flume Proper
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GAGING STATION FROM UPSTREAM

Cylindrical Flume Transition Appears at Left

served from computed values was 4.27%,. A new rat-
ing formula, @ 13.953 HL.28, fitted to all 22 points,
conforms almost exactly to the original field formula.
The standard error of estimate for the new formula is
+=2.009%, and the correlation coefficient is +0.9999.
These results seem to indicate quite conclusively that
the San Dimas flume, as installed in this station,g

acteristics over a considerable range in both time and
rate of flow.

Sufficient data have been obtained on discharges over
the 6-ft broad-crested weir to demonstrate the approxi-
matg relation of discharges through the flume and weir
to depths measured in the single well. To fit the ob-
served values, a rating formuia
was prepared by the method of
least squares. Thisformulais () =
9.7035 K7 in which Q is the
discharge for the fluie and the
weir together, and /7 is the depth
of water in the flume. The errors
of these discharges are somewhat
greater than those of the flume
alone (standard error of estimate =
+=4.569;), largely, it is believed,
because of small variations in depth
‘of water in the flume correspond-
jing to a given depth on the weir,
Such variations are to be expected
and the resulting errors in dis-
charge are a neccessary sacrifice,
offset by the need for only a single
record of water depths. To obtain
more precise data on depths and
discharges over the weir, a second
recorder and piezometer well would
be required. At this particular
station the additional precisioti,‘)
unnecessary, since up to Augh.
1942, flow had passéd over the
broad-crested weir during only 2 of
the 28 months that the station had
lreen in operation.




Highway Transport in Wartime

By H. 8. FAIRBANK

CH]EF, D1vrs10N oF REsEARCH, PLANNING AND InvormaTion, PusLic Roaps ADMINISTRATION, FEDERAL WoRKS AGENCY,
WasmineTow, D.C.

M OTORISTS as well as manufactures are acutely
aware that war (s upselting their normal wee of
the highways. Researches and traffic counfs here
quoted indicate what har happened, what steps have
been and should be taken, and what the future por-
tends. Cooperation in reducing unnecessary highway

EACETIME ypreconceptions of the character of

highway transport in time of total war are under-

going amazing alterations. To a people provided
with three fourths of the entire world’s supply of motor
vehicles, sharp curtailment of that facility was well nigh
unthinkable,

That certain adjustments would be essential could be
foreseen—a substantial decrease in recreational use and
an offsetting increase in business use; definite priori-
ties of sanction or service; and a certain amount of di-

réderat Werks Agency

JULY 4, 1927

JULY 4, 1942
TrRAFFIC CHANGES IN 15 YEARS—PICTORIAL RECORD AT Same Pornt on U.S. 1, BELTSVILLE, Mbp.
Same Day of Year, Same Time of Day, Count Showed 23% Less in 1942 Than in 1927
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ase and (n broadening iruck limitations iy essential.
Fortunately the required solutions are known; unfor-
tunately they have not yet been wholly adopted. This
valuable summary of present slatus and frends has
been reviced and brought up to date jollowing tbr origi-
nal presentation before the Society's Roanoke HMeeting.

version of vehicle manufacturing capacity from civilian to
military production. As long as a year ago these
changes were not heyond the bounds of reasonable ex-
pectation.

But that the great automotive industry would suddenly
be brought to a complete halt in its production of vehicles
for civilian use; that pneumatic tires, the very sine qua
non of motor vehicle transportation, would be denied to
the average vehicle owner so quickly and so completely—
these developments certainly were beyond the range of
normal foresight until the
carly morning of last
December 7.

Before the cowardly at-
tack on Pearl Harbor, the
expected problems of high-
way transportation were
mainly those concerned
with the avoidance of con-
gestion on somewhat in-
adequate highways, in use
by an intensified traffic of
unprecedented volume.
Since that event we have
had to recognize that the
most careful husbanding
of narrowly limited vehicle
resources will be the first
and most vital necessity.

SIGNIFICANT TRAFFIC
CHANGES

Permanent antomatic
traffic counters installed
on the roads throughout
the country recorded in
every month of 1941 traffic
substantially greater than
in the same months of the
previous year. The De-
cember 1941 traffic, 12.5%,
heavier than in the pre-
ceding December, repre-
sented about the average
inerease of total 1941 traffic
over 1940,

But beginning Decem-
ber 11, three days alter the
declaration of war against
Japan, various restrictions
on the sales of vehicles and
tires were successively a-
dopted with significant
traffic results. January.
traffic was only 1.1%
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ahove the previous year, and that of February averaged

T.6% less. Tn March and April gasoline deliveries to the
Atlantic States were cul, st by 209, and later by
331/5%, but the Apmil automatic recorder counts showed
traffic reductions little greater in these states than in the
nation as a whole.  For the eptire countiy, the April re-
duction was 15.8%; the Middle Atlantic States dropped
only 16.8%,; and onlv in the South Atlantic States, down
by 21.£%, wes there auy marked evidence of a possible
eifect of the cut in gascline supply. Vehicle operators
everywhere were showing a willingness to reduce volun-
tarily the amount of their driving by almost as much as
the 20%, reguired by the nitial cut i1 gasoline supply in
the Afantic States.

After May 15, hewever. this cezditicn was changed
sharply., The 30%, gasoline supply cut and card ration-
ing which then herame effective in the East produced a
marked change in the traffic volumes recorded in the
rationed area. For the last two weeks of May the
counters recorded traffic 45%,. below that of the same
period of 1941, whereas in the unrationed area the traffc
drepped by only 1599,

CITY TRAFFIC ALSD AFFECTED

The automatic counters reflect with substantial accu-
racy what ishappening ta ordinary rural traffic, but donet
indicate the trends of wtban tralic.  There is some evi-
detice that urban trafiic has been reduced much more in
the rationed area fhan in the wnrationed. Over the
Hudson River crossings at New York, traffic in the latter
half of May was down approximately 307, below that of
the corresponding period in 1841, The San Fraticisco
bridges, in sharp contrast, reported in May a corithined
traffic increase of 5Y%,. Yet in the same month Cali-
fornia’s rural traffic decrezsed more than 27%.

A somewhat clezrer indicetion of the change in the
ratfor.ed ares (3 given v an analysis of the results from
zutornatie —ecopdes in Connschies-.  Oo “recresticnal
toiles” tmafic deoclinzd 3Y% in the first Too- wecks of
June below the volume for the sarce pesiod in 1941, On
“threngh routes” the comrespondisg soecline 15 seportzd
a3 2%, o "local roads” i was 36%,; and o1 “s:burban
routes,” only 2927,  These Hgures compare with an aver-

- age decling, Tor all rural roads, of 4277 1= the same period.
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1 is the general ohservation also that passenger-car
traffic is dechining more sfarply than that of trucks and
busses, This conclusicn is supported by reports of the
FPeimsylvania Turnpike Comnussion [Fig. 1) ’

RECREATIONAL TRAVEL SQUEEZED QUT

These scaltered mndices suggest that the restrietive
megsures are having the effect that might be cousidered

RELATWE NUMBER OF CRES 3 TEFMS OF TOTAL USE FOR BUSINERS
o0 e 5505 T 050 550 e T 10-0% 20907 [ -0
57 Carcs

RELATIVE WUMBER OF INTERR RATION CARDS

GRAPHIC ANALYSS oF ALL PASSENGER DARS Iy RAToNRD
SEAHCARD ARRA

U'se For Busiuess Purpeses vs. (Gasoline Ration Caeds

most likely—the squerzing cut of the customary recrea-
tional uses of passenger cars.

In the Atlantic Seaboard area subiect to gasobne
ratigning, the planning surveys showed that 60.5% of all
sormal fravel by passenger cars wias for business pur-
poses, 15.5%, for social purposes, and 23.0%, for recrea-
tion. As the average total travel within the states con-
cerned was found to be §,612 miles, the average mileage

cguired for busitess purposes was aporoximately 5,200,

It s interssting o compare this estimated norieal busi-
ness mileage with the average rate of 5,050 miles annually
permitted hy the interim-plan ration cards {(Table T}

Tanre [ Data on [NTERIM-PLAN GASOLINE RATION CARDS OF
Var1ous DEnoINaTIoNs [3eUED, AND AVERAGE ANMTAL MILk-
AGE {aT 13 MmLes PER GAL, oF GASOLINE)

% of RaTion CagDS o VARIOUS AVE.
TvrEs TOTAL  ANNUg
—_— e — ML 0 MILe
Srarz A B-1 B2 B3 = CaXDs  PeRMIc
e ... .., 21 g 11.2 384 11.2 146,008 5152
B3 = 341 06 111 S0 Ic.2 95,01C ¢ 59k
V. . 3.8 0. 11 i sk3 IS0 T6.638 SNV
a3 - .o« e 2P0 03 112 -3¢ .8  7sLE31 503
Cana, 3 22,3 129 33,9 420 7.3 5830 47%
Rr.L . - 27.3 14.B 125 4L.5 609 150,945 4981
N.v. 0.0 7.7 10D 42,3 0.0 L64HAs 50
.. z0.3 B.8 108 3%, 7.5  BOLA4E 4,998
Dema. ... . . %5.3 10.p 0.7 41,8 8.2  BESELE 5,03)
Doel. 2.2 I0.p 1D 3.5 .2 38,356 4.89C
b 234 S0 00¢ 4.5 1% 3HFIE 5500
e, ... . 247 1oz 44 358 1.4  IST.ATD 3.27%
W.Va, .8 120 15 2 9.3 095 4,60%
Va. . 27.% 1i.np k.9 41,5 7. 425737 in32
NG L. 32.6 118 11.6 246 9.7 LOHID 4,900
SC ... 33.6 10.2 107 36.0 0.5 249,618 4,902
Ga. . . . . .. . 327 1.5 110 27.3 8.5 302460 4,880
Fla.. . . . . . . 31,4 9.2 2.0 29.2 11.2 340,172 5,104
Average . . . 296 9.7 L1.L 40.5 2.0 7354780 5,0
In computing the annual mileage rates shown in this

table, ihe value of the ration card unit was iaken at 3
gal and the mileage per gallon at 15, On these assump-
tions the A-card permitted travel at the annual rate of
2,340 miles; the B-1 card, 3,660 miles; the B-2Z card,
4,842 miles;, the B-3 card, 8,518 miles; and the X card,
which was unlimited, was conservatively assumed at
10,000 muiles.

Road-use studies of 12 represeniative states in the
rationed area permitted a breakdown into percentages of

“the total numSer of passenger-car owzers performing vari-

ous percentages of tneir tota) travel for business purposes,
as follaws:

PassErcER-Car  BUsikESs PARSENGER-CAR BUSINE 54
OWNERS TrRAVEL OwwsRs Twavif )}
4 3% 0-10% 10,59 50— G0 Gy
T.9% 10-20%, 10, 5% 60~ Y%
8.9%, 20-30%% 10.5% 7O B0
D43 LI, 0. 1% 80— 00T
W0.5% 4050, 1), 9% PO--1007
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Although, for various reasons, a direct comparison of
this classification with Table I cannot be made with
entire propriety, such a comparison is nevertheless shown

\Flg 2. This graph tends to indicate that the ration
<urds were issued in excessive numbers in the A and B-3
classes, and possibly in deficient numbers in the B-1, B-2
and X classes,

The principal dificulty encountered in the interim
rationing period was due to the fact that ration cards were
apparently issued for a mileage in excess of that ob-
tainable with the quantity of gasoline actually for sale.
Compare the figure of 4,306 miles {a cut of 509 in the
normal annual 8,612 miles) with the 3,050 miles permitted
by the ration cards at 15 miles per gal. This defect has
been corrected by the coupon rationing plan now in ef-
fect. This plan contemplates that holders of ration
books will be able henceforth to obtain the full amount
of gas provided by their stock of Coupons at the currently
fixed value.

RATTONING VS, VOLUNTARY TRAVEL REDUCTION

Clearly what has already occutred in the rationed area
is the squeezing out of substantially all of the more {rivo-
lous passenger-car use. The more universal necessity of
rubber conservation may eventually require a somewhat
stmilar sacrifice the country aver, Whatever may be the
possibilities of synthetic rubber production, the necessity
for a conservative use of tires will remain. Whether this
will be done by ineans of universal gasoline rationing or,
outside of the presently rationed area at least, by a suf-
ficient voluntary reduction in car use, will depend
largely upon the success of the campaign for voluntary
reduction now being waged throughout the country.

aunched in May, this campaign appears now to be
’?(ing substantial progress toward its goal. The plan
calls first for a radical staggering of school, business, and
mercantile hours, and the shifting of hours of industry,
" to spread traffic peaks and enable mass carriers to handle
as much as possible of the daily traffic flow. Next—and
this is where the plan will meet its crucial test—it seeks
to reduce the remaining passenger-car movement by
inducing industrial and office workers to share the use of
fewer cars, and by discouraging all unnecessary car use.
Failure will mean only that the same result must be ob-
tained by compulsion; and this should insure a reasonable
final success for the voluntary plan.

How great is the need for such conservative measures,
whether voluntary or enforeed, is shown by the results
of tire-condition surveys. At four West Virginia indus-
trial war plants, it appears that 30 to 609 of the tires
now on the workers’ cars will be completely worn out
within the next six months. At one plant 809 of the
present vehicles will be off the
road by reason of tire wear
within a year.

Continued wuse of these
carsisa vital necessity.  Sub-

ComMUTERS ParRK CARS AT
SUBURBAN TrRoOLLEY TERMI-
NUS INSTEAD OF INCREASING
CoNGESTION ON  WASHING-
roN, D.C,, STREETS

Pulite Roads Adminisfration
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‘materials, all located in Michigan.

N o. 10

Vor 12,
stitute mass transportation is already taxed to capacity,
and voluntary car sharing has already raised the normal
car occupancy of less than two persons to a minimum of
2.6 persons at one plaut, a maxitmum of 1.2 at another,
and an even 3 persons-at the other two plants.

A recent survey canvassed the managements of 1,230
manufacturing corporations engaged in producing war

U.8. Army Signal Carm

Mrirary MovemenTs SHow MiNmMum CoNFLICT wiTe CIVIL.
TRAFFIC THANKS TO OQFFICIAL COOPERATION AND
ADVANCE PLANNING

Replies from 749
(Table II) show clearly how dependent are these vital

Tanve IT. Hicaway FREIGHT TRANSPORT SERVICE FOR 749
Micurcan FirMS
INCOMING FREIGHT OUTGUING FREIGHT
— —
Ne. of % of % of No. of % of % of
Plants “Total Materials Plaats Totul Materialy
Concerned Plants by Truck Concerned Plauts by Truck
520 70 al ad1 76 a0
281 38 80 316 43 9
100 13 100 112 15 100
industries on highway freight transportation. Further-

more, 6%, of the 434,684 employees of these plants were
found to be coming to work in automobiles carrying less
than two persons pet car.

HIGHWAY IMPROVEMENTS HELP

In inany cases the dependence of industry upon high-
way transportation, particularly for the daily home-to-
work travel of its employees, is due to the fact that new
or greatly enlarged plants are’located heyond reach of any
adequate mass transportation facility. An airplane fac-
tory near a large Bastern city is a case in point. Rapid
expansion has now more than tripled its pre-war employ-
ment. A yvear ago workers, drawn mainly from the
nearby city crowded the narrow access roads. A main
railway line has never been able to handle the daily influx,
A few months ago, when the employees totaled approxi-
mately 30,000, just 350 were conveyed to work by bus;
most of the rest came in private automobiles occupied by
an average of 2.85 persons per car.

By vigorous effort this situation is now greatly im-
proved. Several new access roads of greatly enlarged
capacity have heen or are being built, all financed largely
with federal funds. Seventy-five hundred workers, about
a sixth of the present employees, are being transported in
approximately 100 buses, many converted from sight-
seeing use. A far greater number still come i auto-
mobiles, but the number per car has been increased to a
present average of 4.4.  As a result about 8,700 cars now
convey to and from work more workers than were form-
erly moved in 12,000 cars.
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Often, as in this case, new war plants or military estab-
lishments occupy locations not even served by a main
highway. Local roads have to serve a daily flood of
thousands of vehicles in place of hundreds or only scores
as formerly. ' ‘

But it is being realized more and more that if existing
and even enlarged capacities of access streets and high-

Public Roads Administration

Tars ExpERIMENTAL ODT CoMBINATION Is LonGER THAN Law
ALLows in MANY STATES

ways are to afford adequate wartime service, prompt
measures must be taken to transfer to mass carriers as
much as possible of the worker travel, and to zecwesthe
number of passengers per car. ncreaje

INTERSTATE TRAFFIC LIMITATIONS

Except in special areas, the war has not thus far devel- -

oped the greatly increased traffic volumes on main tural
highways that, but for various restrictive measures,
would probably have heen generated. Movemeénts of
military vehicles form an increasing element of the traffic
on such main routes. Thanks to the efficient and helpful
cooperation of officials, these movements are normally
made with a minimum of interference with civilian traffic.

In many instances it is necessary to move over the
highways for long distances vehicles or loads not per-
mitted by existing state laws. In dimensions or weight,
some of these movements tax highway capacities, and
must be specially routed. Examples are the planned
regular movement of Ford bomber parts from the factory
to distant plants for assembly. Too bulky and light for
efficient rail handling, these will be moved in especially
designed vehicles exceeding in length and width the regu-
lation limits of most of the states en route. Another case
is the recent movement of an experimental passenger-
carrying trailer, whose 45-ft length also exceeded state
Ynitations,

Application to state officials for special permits always
mvolves some difficulty. Much of this would be avoided
if all states would agree to a “floot” of weight and size
limits substantially above the lowest now in force, to be
applicable without special permnit for the duration of the
war. Such an agreement reached within the past year

by the New England and Middle Atlantic states I recom-

mended for general adoption at the Society’s Roanoke
Meeting. Later Commissioner of Public Roads Mac-
Donald endorsed it. Subsequently, the Governors of all
the states were asked, through the Council of State
bow:mments, to proclaim the adoption of complete li-
cense reciprocity, with suggested “floor’” limits of size and
Weight as wartime policy.

Unfortunately this appeal has met with far from uni-
E{EY_Sal approval. In 19 states one or more statutory
tmits lower than those proposed are still enforced unless

Civit EncinEERING for Octaber 1942

" tion of maps and orders ready for instant publication a
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special permits are obtained. It appears that only by
the issuance of a Presidential Executive Order will if be
possible to achieve a more complete accord. This latter
method, proposed by the American Association of State:
Highway Officials, has recently received the favorabi)
vote of 47 of the 48 state highway departments.

If adopted, these limits would permit vehicles having
the following characteristics:

Width . . . . . . L. 96 in. Axteload . . . . . , |, 18,000 Ib

Height . . . . . . . . 121/ It Gross lnad:

Single length . . . . . 35 ft 2-axle . ... . .. 30,000 1b

Combination length . . 45 it Zaxle |, ., .., .. 40,000 1

Weight per in. of tire Semi-trailer . . . . . 40,000 1b
width . . . . . .. 00 1h Other combinations. . 40,000 1b

Against the day when an emergency may require quick
marshaling of available truck and hus resources for pub-
lic or military service, an inventory of such vehicles has
been taken in all states. Conducted by means of a ques-
tionnaire, the effort met with a remarkable voluntary re-
sponse from approximately 909% of the vehicle owners.
The results are now heing tabulated. These summaries
will afford information as to the number and character of
the vehicles of each class available for nse in any area.
The state files, similarly classified, will facilitate com-
munication with the vehicle owners in case of need.

In further preparation for a possible emergency, other
measures are desirable, particularly in areas subject to
direct enemy action. Among these are the selection of
alternate routes supplementary to the principal routes
over which traffic may be instantly diverted according to
a prearranged plan, the planning of separate routes for
civil and military traffic in emergencies, and other similar
measures. Such planning requires the advance prepara-

execution, and calls for the cooperation of state and cit%:
highway and police authorities with Civilian Defense and
military representatives in each area.

Pioneer work of this nature has been done by the New
York Metropolitan Defense Transport Committee, and
similar undertakings wherever necessary will shortly be
launched at the combined initiative of the Cffice of
Civilian Defense and the Highway Traffic Advisory Com-
mittee to the War Department, with the aid of the Public
Roads Administration, It is highly important that ade-
quate plans of this sort be prepared and proved in practice
tests in order that highway transport may not fail to meet
the most crucial of wartime tests if it should come,

Efforts described here have been initiated and pre-
sented by many public agencies. Credit is due to the
Public Roads Administration, the Statewide Highway
Planning Surveys, the Highway Traffic Advisory Com-
mittee to the War Depart-
mernt, the West Virginia State
Road Commission, the Michi-
gan State Highway Depart-
ment, and the Work Projects
Administration.

LiNg OF APPLICANTS FROR

Gas-RATIONING CaArRDE Was

SEVERAL BLOCKS LoNG 1N
WasHINGTON, D.C.

Publie Roads Adminisiration




Control Surveys for Military Mapping

U.S. Coast and Geodetic Survey Speeds the Establishment of Important Reference Network

By C. L. GARNER, M. Am. Soc. C.E.
Capraw anp Curer, Division or Geopesy, U.S. Coast anp Geopenic SurvEy,

S recently as a year ago,
the War Department was
planning the development

and completion of strategic maps

covering important coastal and

border areas of the country. Four

federal agencies agreed to cooperate

in the program, which was put into

effect in December 1941. "Since

that time the Coast and Geodetic

Survey has worked closely with the
War Department both in mapping,
and in the extension of the necessary
triangulation and level control.

Experience indicated quite defi-
nitely that an increased demand for

mapping and control would accom-
pany the approach of the scene of
conflict to our shores. Requests for \

control data, mostly from military sources; have in-
‘creased enormously during the past three years, and to
meet emergency requirements the Survey has thken ad-
vantage of every opportunity presented to buil up its
organization to the limit of its resources.

The needs
exceeded " the
sources: for
complishing
field work that it
becanie necessary
for the Survey to

sestablish a policy
* of priority in the
selection of areas.
The policy adopt-
ed was designed
to meet the needs
of the military es-
tablishments for
war mapping or
other defense pro-
jects in so far as
possible.  There-~
fore, upon adop-
tion of the four-
agency programi,
the Survey was in
a position to enter
into the work im-
mediately and for
more than a year
its work has been Hmited almost entirely to projects de-
sired by the military establishments.
The Corps of Engineers has heen most cooperative, for
without the funds which it has transferred to the Survey
for projects in Alaska and the United States, it would
“"ave heen impossible for the Bureau to maintain its
{ganization of trained technical personnel.
It is regrettable that it takes a crisis to bring us face to
face with conditions that need remedying. Since con-
trol is a prerequisite for mapping, it should be established

e

ExprosED TRIANGULATION STATION

Shifting Sand Dunes Occasionally Des-
troy Monuments in This Area
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S UCCESSFUL execution of amilitary
mission depends upon careful prepa-
ration for any turn of events,
at present we are not threatened with in-
vasion, prudence directs collection of all
information that would be esseniial to the
successful repulse of such forces.
fary mapping has now been extended to
areas only partly covered previously.
Hard pressed to keep the control surveys
akead of the mapping crews, .the U.S.
Coast and Geodetic Survey has had to
plan its work carefully so that limited

~crews could cover the many districts as
elimate  permitted.
originally presented by Caplain Garner
before the Surveying and Mapping Divi-
sion 'at the Society’s Rdanoke Meeting.

_seemn to be even greater

yéHINGTON,

in /édvance in all regions so that the
data will be available whenever
sactual mapping operations are un-
dertaken. Only rarely has it been
possible to do this. As with the
war mapping, the control has fre-
quently been called for at about the
same time as the mapping itself,
and obviously this prevents the
orderly and systematic procedure
necessary to efficlent operation.
Should large-scale mapping of any of
several fairly large areas, in which
triangulation monuments have not
vet been established, be called for
next month or even next year, one
can well understand that it might be
impossible to furnish the necessary
control in a short period of time.
Upon acceptance of the program in December, field
parties already organized were immediately dispatched to .
the priority areas in North Carolina, Virginia, and Mary-
land, and in January to California, to push the control
during the winter. An unusually favorable winter
season permitted very good progress and the projects in
Maryland; Virginia, and California have already been
completed. The parties there, together with additional
ones, moved north to take up work in Pennsylvania, New
York, New Jersey, northern California, and Washington
r the spring and summer.
he control for this work was necessarily designed to
Il requirements for topography, whethier by ground
or by photogrammetry. Along the coast the
control stations had to serve for hydrographic and coastal
defense su}veys. Only by such thorough coordination of
surveys is ma<imum usefulness obtained.

Though

Mili-

This paper was

TRIANC{ULATION NETWORK EXTENDED

The determina‘\c‘ion of latitudes and longitudes for large
numbers of marked points on the ground is generally ac-
complished by the process of triangulation, which has the
almost unique virtue of
checking itsell as the
work proceeds. Of
course the initial deter-
mination of latitude and
longitude must be ob-
tained from astronomi-
cal cbservations. Theo-
retically, there would

possibilities than have
already been developed
it this method of locat-
ing objects from. instru-
mental observations
made at two or more
known points. When
it comes to the practical
application of the work,
however, there are a

EArLY EARTHENWARE MONUMENT
RECOVERED IN MARYLAND
Such Urns Were Frequently Used
75 to 80 Years Ago



