r

----------ﬂ-H--dﬂ------------------ﬂ----------------‘

PUBLIC ROADS

By

H. S. FAIRBANK, CHIEF

Division of Information,

Bureau of Public Roads
United States Department of Agriculture

A Reprint from the Annual
of the
ENCYCLOPEDIA AMERICANA

COMPLIMENTS OF
AMERICANA CORPORATION

333 North Michigan Avenue
CHICAGO, ILL.

--.-----------------------H----------;i-----------‘



ROADS

Project Allotmem

San Joaquun &iver, Calif. ... oo, 3 103530000
Sacramento River. Calif...........cccuv... £0,000.00
Coquille River, Ora. i iinimann. 20,000.00
Coas Bay, Ore. .o v i i et ia e 120,500,000
Columbiz and Lower Willamette Rivers be-

low Vancouver, Wash., and Portland, Ore. 360,160.00
Willamette River above Portlund &nd Yam-

hith River, Ore...oo oo oo B6,000.00
Fxaminatisns, surveys, ard  contingsncies

(generzl), Portland dictrict 35,600.00
Willapa River and Iiarter, Wash, - 35,200.00
Grave Harbor ard Bar Tntrance, \\ ad\ Cee. 21300000
Puget Sound and rributary waters, Wash. .. 12,008.00
Seattle Harbor, Wazh, .. .. ... .. ... .. ... 32.000.00
Wrangell Narrows, Alaska. . -.. uie ooa . 13,000,00
Norre Harl hor, Alaska ... 6, 500,00
Harbor of Refuge Alaska 20,30.00
Examinations, aurvesys, and

Igenerall, Seattle 34,300.00

district. ... ..
Heoaelule Harhor, Hawa ..

Kahulai Harber, Zawan
Nawiliwili Harhor, Haw
Sutvey, northern el 'mrlh-‘ eate

334.000.00
15,000.00
34,000,010

233,000,600

ROADS, Public, Bureau of, & hranch of the
United States Dcpartmert of Agriculture, is en-
gaged it the administration of Federal-aid high-
way construction and other related activities in-
cluding the construction of roads in the natienal
forests, in public parks, =n public iands and In-
dian ceservations; rescarch in the design and
constriction of roads; and economic investiga-
tions to determine the value of roads and the
service they render.

Supplementing this wo-k, the National Indus-
trial Recovery Act provid led for the construction
of public works Lighwavs by the Burean of Pub-
lic Roads in: Iudmg in addition to Federal aid on
rural roads, the construction of Federal-aid high-
way extensions withip municipalities, and work
on secondary or feeder roads. This work is in
progress urder an apgropriation by Congress of
$400,000,000 made with a view to reducing un-
employment tarouzh highway hbuilding.

Thke bureau is 1'5.'.rlcd by the chict of bureau
wnder whom at Washington are the chief engi-
neer and severa! smff divisicns in chargc of
varions phases uf the work. Fleven districts,
each inclhuding a gronp of States and each headed
by a district en"me(l. malntar contact with the
State highway (IC]'-artmtfms in the admrinistratinn
of Federal-aid road work, Another district office
handles the forest rond wo-k in Alaska,  The
four westernt districts and the Alaska district re-
port to Washington headquarters throngh a dep-
uwty <hief engincer with offee in San Frantisco.

Federal-aid Legislation.—The application of
the Federal-aid principle to road improvement
goes back to the Federal-aid road act of 1910,
This act provided $73,000,000 for the fisca? years
of 1917-21, and laid down the principles of Fed-
eral-aid adminisiration whick have since been
continued with only slight modifications.  The
designation of the Federal-aid highway system
was one of the requirements of the Federal High-
way Act of 1921 Appropriations have becn made
each vear since 1916 and for the fiscal vears
1931, 1932, 1933 were at the annuz! rate of SIZ23.-
000,000. The fiscal vear 1933 ended, however,
withous definite provisior by Congress far the
continuance of Federal-aid highway building. Tn
place of the uscal aushorization, provision was
made in the Natiznal Industrial Recovery Act.
approved 16 June 1933, {or the construction of
highways as a mcans of furnishing employ-
merit.

HY B

Federal-aid Highweays—The outstanding fea-
tures of the Federal-aid principle as applied to
highway construction are as follows: The Fed-
eral appropoiations are apportioned among the
4% States and Hawali in proportior: to the three
Zactors: land area, population and mileage of
raral post reads and star routes. The furds thus
apportioned to each State, when matched by State
iunds, are expendahle under the immediate direc-
tion of the State highway depo-tment apd the
general supervision of the Secretary of Agricul-
ture, acting threugh the Bureau of Public Roads,
for the constrection of roads included in the
desigrated Federal-aid highway sysrem. Projects
for the expenditure of appertioned funds are
initiated Ly the State highway departments and
are subject to the approval of the Secrctary of
Agriculture,

In general, the Federal contribution is limited
to not more than 30 per ceat cf the cost of the
work done and to not more thao 315,000 a mile,
sxclusive of expenditures for bridges more than
20 feet in span. Federal payment on bridges may
Yo a full 30 per cent of the cost, 1n States which
have more than 5 per cent of sheir area it public
‘ands under the cortrol of the Federal Govern-
ment the limits of Federal expendizure are in-
creased, both in percentage and contribution per
mile, by amounts proportiunal ta the percentage
of public lands they centain.  Excepion to the
general rule may also be made in the case of
rcads added after completinn of the in'tially
de:. gnated Federal-aid system, and where it can
he shown that a larger Federal contribution will
be in the interest of economy. In such cases, the
Federal fends may be used to the extent of
$23,000 per mile. The Federal contribution under
the regular Federgl-aid plan must be maiched by
funds under the direct contral of the Stete high-
way departments, which are reguired to insure
the adequate mainienance of the roads bailt with-
cou expense to the Federal Government.

Should any State {21l in the duty of maintain-
ing any aided road, the Sceretary of Agriculiure
is authorized o sa."-pcml further payments of
TFederal funds and to perform the necessary work
under his own direction using for the purpose
any Federal fvnds rewaicing to the credit of the
Stare.  As a cordition of further Federal aid the
Stare is then required to rﬂlund the money thus
expended which, when it is reccived, is reappor-
tioned among all States, so that t]'le offending
Stzte would lose ali but its pro rata share. For-
tunately, it has never been necessary to enforce
this Dl’D»lSlOI] of the law. Federal funds auther-
wed for any dscal year e ‘s.\allable for expendi-
Ture *_mui the end of the sccontd succeeding vear.
if npot expended in this three-year peciod, the
halance is reapparuonsd among the States,

Public Works Highwave—1rocedure is differ-
ent under the \:aiin‘ml Indistrial Recovery Act
rodifying the regular Federal-ald procedure ir
the iollowing particulars fo- the construction of
1\\Htc waorks bighways: Tederal granis of money
do 1o° have to be marched by funds from other
Government agencize. In addition to grapts of
morney to the States for building roads on the
reguiar Federal-aid system, provision is made
ior the rxtension of fccleral—de system roads
‘nte muaicipalities, and Zor the construction of
secondary or feeder roads.  The appartionment
of funds to the Stutes is seven-¢ighths in accord-
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ance with the Federal Highway Act of 1921 and
one-eighth according to population.  Apportioned
funds may be used also to match regular Fed-
eral-aid appropriations.

Not more than 30 per cent of the funds appor-
tioned te any State may be applied to projects
on the Federal-aid highway svstem outside the
corporate limits of municipalitics; not less than
25 per cent must be applied to the extension of
Federal-aid roads te and through municipalitios;
and not more than 23 per cent may be allotted to
sccondary or feeder roads until provision has
heen made for the satisfactory completion of at
least 90 per cent of the initial limiting Federal-
ald highway system in each State.

Aaintenance of public works improvements
of reads included in the Federal-aid highway
svstem is an obligation of the States, in the case
of municipal extensions of the svstem and sce-
ondary or fceder roads, the maintenance respon-
sibility may by agreement be transferred to the
appropriate municipal or county anthoritics.

Federal-aid Highway System.—The Federal
Highway Act approved 9 Nov. 1921, provided that
ail Federal-aid appropriations subsequently appor-
tioned should be appilied only to a limited system
af main interstate and intercounty roads which
it directed the Secretary of Agriculture and the
State highway departmoents 1o select 1 co-opera-
tion.  The system, known as the [ederal-aid
highway system, was originally restricted to 7
per cent of the total mileage of roads existing in
cash State on the date of the passage of the act,
until such mileage had heen improved to the
satisfaction of the Secrctary. The amendment
of 21 Aay 1928, permits addition of mileage in
cxcess of the original IImit equal to the mileage
of the designated svstem iying within national
forests, Indian reservations, and on other Fed-
eral reservations.  Whenever provision has heen
made for the completion of 90 per cent of the
system i any State, the sy-tem may be extended
by additional milcage equal to not mrore than ]
per cent of the total mileage in the State. The
systern, as approved on 30 Tune 1933, includes
200,277 miles, distributed by States as shown in
Table 1.

Federal-aid Road Improvement.—The mile-
age of Federal-aid road conztruction during the
fiscal year 1933 was less than the mileage built
in the preceding vear but greater than the con-
structinn of any other year. The aggregate length
of the projects completed was 13,2535 miles, of
which 8303 miles were improved with Federal
ald for the first time, 4700 miles previously im-
rroved with Federal add were further improved,
and 52 mnles previously surfaced were recon-
structed.  The projects inaugurated duving the
vear reduced to little more than $13000,000 the
unobligated bulance oi all Federal-ail appropria-
tinns thus far authorized.

The Federal Government has participated
the improvement of 107 869 miles of the Federal-
atd svstem.  This mnprovement is compuosed of
17,328 miles of bituminons macadam and higher
types, 11,777 miles of graded carth, and 343 miles
of bridges and approaches. The system is now,
in large part, suriaced but by no means nearing
completicn.  While censtruction has progressed
rapidly in recent vears, 1t has nat kept pace with
the demands of trafiic. Therce is a large mileage

Table 1.—MILEAGE oF THE DESIGNATED FEDERAL-
AID HicHway SvysteM v EacH STATE anD
MILEAGE IMProvED wiTH FEDERAL Alp
1o 30 Juxne 1933

Mileage  Mileage
of desig-  completed

nated with Fed.
State Federal-aid eral aid to

highway 30 June

system 1933

Alabama 3,533 2,344.3
Arjzona ... 1,979 1,270.4
Arkansas .. 4,933 1,932.8
California 3,131 2,500.1
Colorado 1.863.7
Connecticut 296.8
Delaware 3811
Ylorida £61.1
(rcargia 3,233.8
Idalo 1,592.4
Ithnois 3,110.9
[ndiana 2,109.4
Towa 3,340.0
Kansas 4,052.9
Kentucky 1,933.6
Louisiana 1,619.6
Maine ...,.. 823.0
Maryland 3 872.7
Massachitsetts D e L X § R7:5.9
Michigan e eeaaaea. 3,237 2,339.2
Alinnesnta ... itinerae.. BBEND 4,309.6
Mississipm e 3672 1,863.8
Missouri PR 7, 7RG 3.233.2
Montana e 5,400 2,673.2
Nebraska 3.394 +,239.7
Nevada ........ 1.677 1,332.1
New Hampshire ...... gRg 448.0
New Jersey ...... P 1,378 £37.9
New Mexico .......... 3,678 2,300.9
New York .....iiiill 7,936 35166
North Carolina ....... 5,329 2,358.8
North Dakota ....... 7,420 5,432.1
Ohie oiiiivinna.. 5,014 3,087.9
Oklakoma .. . 6,080 2.502.2
Oregon ..... ‘e . hgoo 1,630.5
Penrisylvania ......, . 6,971 3,276.8
Rhode Tsland .,....... . 484 271.7_’
Sotuth Carolina e 3,327 1,862.3
South Dakota ....... 4,305.3
Tennessee ......... 17213
Texas ..o, £,113.8
Ttah oo.ooooll 1.226.3
Vermont ......., Jolg
Virginia ........ 1,994.3
Washington .....,.. 1.3307
West Virginia ..... 9236
\Wisconsin ...... 2,760.1
Wyaming . 2.173.8
Hawail .....oiiinriiiinarnan, P 1094
LT Ceea e 206,277 107,868.8

of roads where the traffic requires a higher type
of surface, or widening ar other improvement.
Stage Construction—"The plan of stage con-
struction is a considered policy designed to per-
mit extension of some degree of improvement as
rapidlv as possible with the funds annually avail-
able to the entire Federal-aid system, with provi-
sion for more adequate improvement as_umd-‘
hecome avatlable.  Although the mileage of stagy
cemstruction was 225 miles less during the past
vear than in the preceding yvear, the ratin of stage
construction  to initinl | construction  inercased
sharply.  The 4,700 miles on which staze <ots
struction operations were completerd rcpreseutt’d
33 per cent of the mileage of initial construction
as compared with 43 per cent, the corresponding
ratio of the preceding vear. . :
Reconstrucion—Duiring the vear, 52 miles of
road previensly improved with Federal aid were
recunstructed, with 10 additional miles in proces®
of reconstruction as the vear closed. The total
reconstriucted mileage is now 118, about 0.1 per
cent of the total mileage built with Federal aid:
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Of the total 118 miles rchbuilt, 45 miles had a
gravel surface which was replaced with concrete
on 38 miles and bituminous concrete on 7 miles.
Of the 23 miles originally of bituminous macadam
construction, 20 miles have been resurfaced with
conerete andd 3 miles with bituminous concrete.
Of the 16 miles of bituminous concrete, 3 miles
were resurfaced with bituminous macadam and
13 miles with conerete.  Of the 29 miles orig-
inally suriaced with concrete, 6 miles have been
rebuilt of the same material and 23 miles have
heen topped with bituminous concrete using the
ald concrete as a hase. A brick pavement 5 miles
Jong was reconstructed with @ eoncrete pavement.

Type of Impravement of Federal-aid Sys-
tem.— The milcage of road on the Federal-aid
system completed with Federal aid to 30 june
1933, is classificd as follows:

Graded and drained. ... o0 ool o nee 11,777
Sand-clay, treated and uwntreated. ..o 7,191
Gravel, treated and untreated..... 32,230
Alacadam, treated and untreated. .. 3,150
[.ow-cost hituminous miX., ....c.ve... 5,650
Ditummous macadamo ..o i e 4,703
BiLUMINOUS COMCTE e s i e e aee cnme e m s annms 3,983
Portland vement COnCFere. .. ..o 37.584
Block i e 1,056
Bridges and approaches. .. . o0 ool 543

Total e e e e e 107,869

Emergency Appropriations and Employ-
ment.—Under the provisions of the Emergency
Relief and Construction Act of 21 July, 1932,
$120000,000 was made available for emergency-
construction work on the Federal-aid highway
system.  The act required apportionment of the
appropriation  ameng  the several States and
Hawaii in accordance with the regular Federal-
aid formula, to be used as a temporary advance,
and in lien of State funds, to match the regular
annual Federal-ald funds available to the Stares,
It was further provided thut the sums advanced
should be reimbursed to the Federal Government
by deduction from future Federal-aid appropria-
tions over u period of 10 vears commencing with
the fiscal year 1932 A

During the last 10 months of the hscal year
1932 the total Federal employment was 300610
man-months. In the correspending period of the
fiscal vear 1933 there was a total employment of
1,138,283 man-months, a gain, due mainly to the
$120,000,000 cmergency appropriation, of 577,673
man-months, or more than 10 per cent of the
1932 total, In the same two 10-month periods
the total Federal and State employment was
2666038 man-months in 1932 and 3.200,320 man-
months in 1933 The 1933 gun, 334,262 man-
muonths, is slightly less thun the gain in Federal
and Federal-aid work, indicating that the employ-
ment increase provided for by the Federal emer-
Fency appropriaticm may have heen par[ly oftset
by a drop in the emplovyment pussible with State
funds.

Table 2 chows thar Federal and Federal-aid
waork gave emplovment throughout the winter of
1932-33 to more than twice as many men as had
been emploved on the same kind of work the
preceding winter, and it also shows that this ad-
ditional Federal employment had the effect of
raising the total winter employment on highway
work., Trem the sharp increase in Federal em-
ployment in September 1932, Jess than two months
aiter the passage oi the Emcrgency Reliel antl
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Construction Act, it is apparent that the benefits
of the emergency funds were very quickly felt
by labor.

Table 2 —Cosmparison BY MONTHs oF EMPLOY-
ateNT DUrinGg THE Fiscar YEars 1932 axp 1933

Total men empioyed
on all Federal and
State highway con-
struction and mainte-

Men employed on all
Federal and Federal-
aid highway construc-

tion nance
Fiscal year Fiscal year Fiscal year Fiscal year

Month 16932 193 193 1933

Tuly 164,708 81,042 385,349 305,372
Sugust 131,418 89,346 389,949 333,403
Scptember 116,100 122,193 336,617 374,405
Octoher 88.869 124,106 330,104 373,246
November £2.466 129,933 289,316 371,667
December 33,091 98,271 244,971 260,465
January 29,318 75,498 229,189 266,443
February 26,673 78,215 218,218 253,256
AMarch 28,008 93,704 211,549 279,213
April 42,203 122,236 245,843 269,882
Aay 59,008 139,831 239,615 330,138
Tune 71,772 152,276 280,636 359,605

Public Works Highways.—'Ihe National In-
[fustrial Recovery Act in Section 204 authorized
a grant of S00,000,000 to be expended under the
direction of the Bureau of Public Roads. This
grant of money, less the expense of Federal ad-
ministration, was apportioned to the varigus
States, Hawaii and the District of Columbia for
road construction, as indicated in Table 3. An
additional appropriation of $30,000,000 also was
made for highwav construction in the national
forests, parks, public lands, and on Indian reser-
vations to be expended under the plan previously
provided for the improveinent of roads in such
arcas. The public works highways authorized
under the act were to be built in such a way as
to rclieve unemployment as much as possible,
The act and the rules and regulations adopted
for carrving out the provisions of the act con-
tain requirements as to labor, wages, hours of
employment, and the extent to which hand iaber
methods are required. In general, a 30-hour week
is required, minimum wage rates are prescribed
in all contracts, and labor is obtained through
local agencies designated by the United States
Employment Service.

To get projects under way as quickly as pos-
«ible with due regard to safety of public funds,
procedure was reduced by shortening the time of
advertisement for bLids on work, approval of
projects in the field, abbreviated plans in certain
cases, and other expedients te hasten construc-
tion.  Funds are advanced to States that cxperi-
ence ditheulty in paying the cost of work done
pending reimbursenient by the Federal Govern-
ment.  These advanced funds are placed in a
special trust and are used as a revolving fund by
replacement of amounts withdrawn after pay-
ments have been made for work performed. The
public works highway building program bhegan in
the summer nf 1933 and expanded rapidly.

National-Forest Road Construction.—The
appropriations made for improvement of roads
in the national forests provide separately for two
principal classes of road, designated: forest high-
wavs aid] forest-development roads. Forest-de-
velopment roads serve primarily for the develop-
ment and for the protection and administration
ui the forests. In the main they are lightly
traveled and entail no large expense for their
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Table 3.-—APPROVED ASSIGNMENT OF THE AFPURTIONMENT oF PurLic Works HicHWAY FUNDS
[As of 30 Nov.

Date of
Original Federal Aid
State Approval Highway System
1933 Per cent .\ .mum
Alabama ... ... Ang, 1 3000 %
Arizona ... July 21 7300
Arkansas ... Tuly 18 3000
California . July 24 59.40)
Colorade .. July 249 Z0.00
Connecticut . Tuly 21 3900
Detaware .. Tuly 14 20.00
Florida ... Tuly 14 RS

Georgia . . Nept. 26 50.0u
[daho ... cJuly 14
[llingis LoAug |
Indiana . July 13
lowa .,.. . July 17
Kansas ... oo Tuly 17
Kentucky L July 13
Louisiana . July 14
Maine . oo July 14
Maryland ..... . Aug, 3
Massachusetts .. Tuly 8
Michigan ..... . July 19 G
Minnesota .. . July 18 4R 0y
Mississippi . July 17 RORYN
Missouri L Jaly 12 :
Montana L July 14
Nebraska L. . . July 17
Nevada ..o........ Juiv 21 f-l'nl
New llampshire July 14 LR
New Jersey ... Tuly 25 ’
New Mexico .. Tuly 18
New York ... . Jurie 30
North Carolina Tuly 20
Narth Dakota .. July 1%
Ohio .. ...... July 8
Oklahoma TJuly 12
Oregon ,.... July 12
Pennsylvania . . Aug. 1
Rhode Island.,.,.. Tuly 22
South Carelina. Tuly 13
South Dakota .. Tuly 19
Tennessee ..., Julv 17
Texas voovvn ... Tuly 13
Utah ... ceees July 8
Vermont ............. July 13
VIFginia Louuviiiiiiaan July 12
Washington .......... Tuly 12
West Virginia......... July 14
Wisconsin ¥ 12
Wyoming July iy
District of Columbia.,, luly 13
Hawaii ..,,........... July 24

Totals ...

improvement. Forest highways are rowls of a
higher order of trafiic importance, generally those
joining sections of the Federal-aid or State high-
way systems outside the forests or imporiant
community-service roads, that require types of
1mp1m(mmt generally more expensive than those
requircd for the forest development roads. For
both clusses of roads the act of 3 Mav 1930,
authorized an appropriation of $I2,300.000 to he
avatlable in the fiscal vear 1933 and thereafter
until expended.  In accordance with the provi-
sions of the Federal Highway Act, 83,000,000 of
this sum was set apart for forest-devel: spment
roads; the remainder, §9,500000, was available
tor forest highways. For the construction o1
furest highways there was subscquently appro-
priated by the Emergency Reliel and Construc-
tion Act of 1932 an additional sum of $3.000,000
to be available for cxpenditure during the fiscal
vear 1933 only; but the period of availa hility was
later extended through the fiscal vear 1934 Ly
act approved 3 March 1933,

In the main, the Durcun of Pullic Roads
supervises the construction of forest highways,
for which the combined sums authorized and
appropriated  for  the fiscal year 1933 were
$14,500,000 as above noted. Forest-development

193]

Extension Through Secondary or Total
Municipalities Feeder Roads Apportionment
Per cent Amount Porcent Amount

FO20%2533 2500 % 2,093,533 $ 8,370
PPV 12.00 223 5,211,

1Ay usd 25,00 6,798

AL N30 2500 15,60

25,00 6,57

23. 2,963,

25, 1,81

2 323

2 10,09

2 4,440

3 17,57
3 10,0378

2 2 16,05

5 10,08¢

s 7,51

4 5,828,

842 336

89 3.56

52 6,39

AB 12,73
131 314 U, 656,3

v L9778

1.
3.7
2,380
1,451,
3,871,
2,304,114
1,326,72
7,716,
4909,
1,364,701
1,502,870
2,123,155
061,006
108, A77
463,021
134,189
. 1,180,362
30.00 1.118,539
23.00 2,431,220
25.00 1,125,332
.00 767,358
.. 187,104
2562 394,676,087 $394,4500, f\“w

road work generally is administered by the For-
est Service. While this definition of the work
of the two hurcaus is approximately correct, the
exact line of weparation 1s drawn hetween \\hat
are termed major and minor projects. Projects
of the major class which, under the rules and
regulations, are administered by the Bureau of
Public Roads, include all nrojects on the forest-
ighway system, except those which do not re-
quire the technical services of a highway-engi-
recring organization and those having an esti-
mated average cost of less than $2,000 per mile,
and n “ul(htmn those forest devclopment 1<df]
projects of L”-tltndtfd average cost 1 oexcess of
#5000 per mile and those requiring the technlcal
services of a highway- -Cngineering organization.

In accordance with requirements of the gov-
crning roes and regulations a svstem of forest
higchwars has heen designated by concurrent ace
tien of the scveral State highway departments,
the Forest Hcrnu, and the burean, approved by
the Sceretary of Agriculture. The highways con-
stittiting this system have heen classified as fol-
lows:

Class 1. Forest rowds fornung sections of the
IFederal-aid hichway svstem, either wholly within
av. when so designated by the Forester aned the
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Chicf of the Bureaw of Tublic Roads, partdy
witheat and adiacent to the nazional forests.

(lase 7. Forest romls, not of class 1, which
are parts of approved State highway systems,
when so desigrated 1.‘ the Vorvester and the Chied
of the Burcau of Put Ju Roads,

Class 3. Al ether “:rest roads, af
Hnportance to counties or communites

The roads which, accerding to these defini-
tions, had been classified as forest highways, had
an aggregate length on 30 Jure 1933 of 164383
miles. The mileage of com pleted forest-highway
roads, by States, i3 given in Table 4

primiary

Table 4 —-3TiLeace oF Comrretep Forest-HioH-
way PROYECTS, BY STATES
Mileage of forest-
highway projects

State completed
} Total to
During 30 June
1933 1933
Western:
Alaska 246.5
Arizora . 3143
Cabdornia ... oo oo 395.2
Celorado 45,9
Irlaho £26.9
Montana 472.7
Neveda . 143.7
Nauw Mexica 264.5
Thregan . Bi5.6
South Davosa ily
Trab oLl 1565
Vashingran 2:9.8
Wyommng 3i0.7
Total ... L. Lo, 3133 31650
Eastern:
Alabama 5.1
Arkansas 93.4
Florila 723
Grorgia 21.4
Michigan 21.1
Minnesora B30
New Flampshire a.1
Norel Caroling 433
Punl‘:}]\‘u‘la 1.8
Sowth Carolina 15.6
Terue ssee 37.4
Virginia 19.3
West Virginia 3.5

Tatal

Grrand tosal Lol 3:9.4

31'r|'1g the past vear 353904 miles of the {forest-
bighway systemm were improved, bringing thke
t(:t.d mﬂraqe improved to date with Federal
funds to 53924 G the mileage jmproved dnr-
ing the yaor, 3135 mikes were In the western
States and Alaska, and the remaining 439 miles
wore in the {otests of Gve castern Stuves, Of
the totzl mileage inmproved to date, 51660 miles
are in the West and 4274 i he Fast

Cn 30 Tune 1933, work was in progress ende
the supervision of the Burean of Public Roeads

L0674 miles of road ar a total estimated cost
ol §11L,282 213,780 Work estimated 1z cnst 31,933,-
R27 had been planned bat not yvet started; and
there wos o Balance of acthorized funds not yvet

eblgaled 1o defintte projects ameantieg te $1,722,-
113.70.

Road Construction in the National Parks.—
Road constructior: in the national parks by agree-
ment with the Natonal Park Service is super-
vised b the llureau of fublic Reads. Duering
the fiscal wear 1933, 174 miles of road were con-
structed, makirg a toral of 674 miles thus far
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improved. The mileage censtructed during the
fiscal vear and to date in the several parks is
shown in Table 3.

Table 5—MuEace oF WNATWONAL-PARK Roaps
InPrOvED UNDER THE SUPERVISION OF THE
Beaeau oF Purtic Roans

Mileage com-

pleted under
supervision of
the bureaw

During Total
National park or monument fiscal o 30
year Tune
1933 1933
Acadia oo e e 0.3 3.9
Gryoe Canyon. oo 144 14.4
Colonial Natior ceas 10.0
Crater Lake.. 14.8 38.1
Trevis Tower National Menument. 3
(;eneral Crant. . - 2.4 6.4
Glacier ..o oo .o In4 47.3
Grand Canyon 35.9 129.7
Mawaf ..., 2.0 20,2
Las:en Velcanic e 0.4
Meza Verde.... . 2.2 23.4
Mount Ramier 4.5 54.8
Petrified Forest ‘\z.txcna] Monumen 0.4 157
Rocky Mountsin...o. . o ool 28.1 35.8
sgotts Bluff \L.hcua] "-Ionument 6 .6
VUL e P 4.1 J2.R
sherancozh . 40.1 40.1
Wind Cave... 14 6.7
Yellowstone 3.4 92,9
Yosemite 1.8 6.4
2060 e .6 15.%
Total o 174.4 74,4

The most iwportant project construc ted for
the Natioval Park Scervice vnder supery: ston of
this burcawe is the Wawona Tunnel in Yosemite
National Fark, This tunnel o the Wawona road
connecting Yosomite \'a‘]ey with the Mlariposa
frrove at Big Trees is 08 mile in length. It was
compicted Curing the past year. The great length
[ the tunnel made it necessary to pravide light-
img and ventilation.

An outstanding project of interest to the east-

crnn States which was completed during the year
‘s the Skyiine Drive along the ridge of the Blue
Ridge Moc ntains in the propesed Shenandozh
Natfonal Park in Virginia. The completed road
is 40 miles 1z length and for 33 miles it runs
along or near the crest of the Blue Ridge Moun-
tains through a scction that has Seen visited in
the past oniy by wountain hikcrs, Ncear the be-
ginmng of the project at Panorama tne road
leads through Mary's Kock Tunnel, 600 fzet in
lengzh, There 1= then presented a pancrama of
the foothills of the Blue Ridge Mountains and
plairs of Virginta extending as far as the eye
can see. The entire compieted section is a route
of continuous scenic beaury,  This section com-
prizes zhout one-third of the total improvement
contemplated  which will extend from Front
Roval at the vorthera end of the park to near
VWayneshoro at the southern end,

The Fall River Highway in the Rocky Moun-
min National Park, Colorado, 28 miles in length,
was butht at & cost of WKL00. The read is lo-
cated east of the Continental Divide on the main
cast-and-west road traversing the park. The en-
tire project is located at a very high elevation.
Sawme ot the highest and most mggcﬂ peaks of
the Rocky Mountains may be seen along this
routea,

Orther park projects constructed during the
past year include a parking area on the Cadillac
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Mountain Road in Acadia National Park, the
Rim Road in Bryce Canyvon National Park and a
section of the Scotts Bluff Road in Scotts Bluff
National Monument.

Two large bridges were constructed in Petri-
fied Forest National Aonument. These bridges
are known as the Rie Puerco and Dry Creck
Rridges and are located on the main north-anid-
south highway which was completed during the
fiscal year 1932

Improvement of State Highways.—The State
systems consist of 3538210 miles of road of State-
wide importance selected out of the total 3,000,000
miles in the United States. The more Important
routes have been selected to make up the Fed-
eral-aid system and from this svstem, in turn,
the U. S, highways have heen selected. In 1932
the construction of State highways continued at
a rate somewhat below that for other recent
vears but the decline was not so marked as for
construction industries in eeneral, Nearly 30,000
miles of road were surfaced, bringing the sur-
faced roads of State systoms to 260,000 miles.

At the end of 1932 only 109,733 miles of the
State systems had heen improved with high-type
surfaces such as hituminous macadam, hituminons
concrete, Portland cement concrete and block
types. Low-type surfaces such as waterbound
macadan, gravel and sand-clay comprise 156,325
miles, and 92,130 miles were unsurfaced.

A recent survey shows that the State svstems
now have 4,300 miles oi road of more than two
lanecs, These wide roads are in the more populous
States and most of them are on the Federal-aid
system. The States having more than 200 miles
of such road are California, lllinois, Massachu-
setts, Michigan, New Jersey, New York, Ohio,
and Wisconsin.

The above figures show that 73 per cent of the
State highwavs are now inutially surfaced but
this is far from representing the progress of the
work necessary to produce a complete and ade-
quate system. A large portion of the 136,323
miles of low-tvpe surfaces by reason of mereased
volume of traffic now requires a higher tyne of
surface. Many of the surfaces require widening
to make them =safe for two lines of traffic.
Changes in the character and speed of highway
traffic make necessary some relocation to remove
dangerous curves and grades, lengthen culverts
and bridges and other similar work., [n 1932,
6,210 miles of the surfacing placed involved a
new suriace of different type from the old sur-
face on which it was placed and, in general, con-
sisted of higher types to meet the needs of in-
creased trafiic,

Increased traflic has not only required further
improvement of highways built some years ago
but it also bas increased the importance of many
local roads to the point where they must be
taken into State systems.  From 1927 1o 1932
there was an increase of nearly 65000 miles in
the extent of our State systems. At the present
time there 1s a general need for study and classi-
fication of our highways so that all routes of
general interest will be placed in State systems
and supported by State highway revenes.

The total employment on construction  and
maintenance of State highways was 229,000 men
in January of 1932 and rose 1o a4 peak of 374,000
men in Scptemhber, with a subsequent decline to
290,000 in December. It is estimated that for
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every man directly emploved in highway con-
struction at least two others are indirectly em-
ploved in supplying materials, transportation, etc

Ceontinuation of State road work in 1931 with-
out the marked decline shown in other industries
was due in part to the steadiness of the income
for these highwayvs and in part to the accelerating
effect of e Federal emergency highway appro-
priation of S120000,000 on 21 July 1922

The total Stare highway income during 1932
amourted to $398312000 composed of $632,200,-
000 from State revenue sources, $161 462,000 con-
tributions from Federal and local sources and
SIMO0000 irom 1he sale of bonds and nores,
1 the [EI2200,000 derived from State sources,
819977000 was  derived from  divect property
taxes and from appropriations and miscellaneous
sources bhascd prncipally on property taxation
and 8382223000 or 92 per cent, was derived from
taxation of motor vebicles or gasoline and bridge
tolls,

The expenciture for State highway purposex
during 1932 was 816,765,000, This expenditure
was composed of §3314H6,000 {or construction
and richt of way., $169476.000 for maintenance,
£22. 132000 for couipment and machinery, $69.292,-
000 interest on bonds and notes and $4,416000
for miscellanenns expeascs.

Inte:-American Highway.—All field opera-
timns in connection with the reconnaissance sur-
vey of the proposed inter-American highway
“rom Panama to the United States were com-
pleted before 1 July 1933. The receonnaissance
operations included ground surveys through the
republics of Panama, Costa Rica, Nicaragua,
Honduras, and Guatemuala, in which the Amer-
ican engincers and representatives from the local
governments covered approximately 900 miles
afoot or on horschack. Aerial photographic sur-
veys of the region along the route were al:e
made by the United States Army Air Corps
operating from its Panama base at France Field

A report of this important project 15 now
Leing compiled. Tt will contain complete engi-
neering details and in additien will outling the
general and economic characteristics of the coun-
trics to e traversed by the proposed highway.
From an engineering standpoint, the construction
of an all-weather road 3,200 miles long. from
Panama City, Republic of Panama, to Nuevo
Lareds, Mexico, is entirely practicable; more than
1,200 miles of the total route, in fact, are already
passable to motor vehicles in all seasons, and
1000 miles more are passable in the dry scasomn
Construction work is heing actively pushed on
a number oi local streiches of road, particularly
in Panama and Mexico.

Transportation, Economic and Statistical
Investigations.—A number of investigations
were conducted in connection with the traffic on
roads. A study of the highway system of Michi-
gan disclosed the fact that 30 per cent of the
‘raffic is on ¢ty streets, 5 per cent on township
roads, 12 per cent on county roads, and 33 per
cent on the State highway system. Of the tl’ztf.:ﬁc
on city streets, 69 per cent was local to the cty
and 31 per cent from or to points beyond the
city limits. A regionul-area trafhe survey was
made of Washington, 1. C., and its environs, and
possible relocations and extensions of important
highways to accommodate the traffic were pro-
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Extensive traffic surveys were made of
11 representative counties in Indiana and the
highway systemn of the whole of New Jersev.
Research in the traffic capacity of Ingh\\a\s and
mtersection studics disclosed valuable informa-
tion. The bLest color combination for traffic signs
wits found to be a velluw background with Llack
lettering. Uniformity of motar vehicle regula-
tions 1 the various States and studies of taxa-
tion in Wisconsin, Michigan, and Tllinois were
among the other research projeets.

jected.

Production Cost Studies.—Studies of the
previeus vear that showed some 90 per cent of
the taxpayers” road dellar cventually was paid
1o waorkers as wages and saluries were expanded
to show the extent to which normal m(lushlcs
profit from highway work, Trends «f costs of
highwavs woere studied and index figures pre-
pared. A monthly recand of persons emploved on
State and Iederal highwav work was made and
studics of wage rates and hours of employment
were carried on. Technical studies of rolled
concrete pavements were conducted,  Concrete
from central mixing plants was studied as to
mixing time and aggregates.  Investigations of
methods o1 building low-cost highways by plart-
mix and read-mix mctheds showed gratifying
results. Grading studies 1o determine the appl
cation of machines to such work were made in
an effort to meet the changing conditions exist-
ing for that class of highway work. An invesu-
gation was made to prondde a system ol accounts
and records that will meet the most exacting
r(‘qtllremel‘t\ as to speed and ceonomy of opera-
tion and yot give the highest accuracy.

Physical Research.—Studies were miade of
the 1mpact reactions of motor vehicles and an
extensive pregram cutlined to investigate the
erfect on road suriaces of suddendy applied forces,
Many Luulings and other observations were made
to assist in a hetter understanding of the struc-
tural action of concrete pavement slabs with
view toamproving the design mothods. Conerete
dggug&t‘ Sanre &LL.rhUl in tosts of {ull-size \;!OC‘.—

mens giving conclusinis  as 1o the effect of
vibration, delaved finishing and durability. Fx-
aminations were made of several types of arch

bridges and studies of the hhtimg nf expansion
bearings were conducted, A single-wheel trailer
to determine the roughness of pavements was
developed, Rescareh in the fichd of bituminous
materials and low-cost roads was continued i
field studies and in the boratory. Progress has
been made toward the dovelopment of  simple
tests to determine subgrade characteristics, a field
in which comparatively little research previously
had bieen undertiken.

ROBERTSON, Fleld Marshall 8ir William,
British army ofticer: Welbourne, Lm(olnshlre,
29 Jan, 1200 d. Lmultm. 12 Febo 16330 Sir Wil-
lam was the only man who ever rose from
trooper to the highest rank 1 the British army.
Enlisting i1 1877, [or 11 vears he served in the
ranks Letfore heing commissioned.  Eight vears
service It Indin followed and in 18096 he was
sent to Camberley College. From 1900 until the
vuthreak of the World War he served in various
posts in England, heing commandant of the Staif
Collegre, 1910213, Oin the outbreak of the World
War he was sent to France as quartermaster-

921

general, but was made chief of the General Staff
in the field in 1914 and chief of the Imperial
General Staff in London in 1913 Conyinced that
concentration on the western front was the only
way to beat Germany, Sir William soon came into
conflict with the British War Cabinet and in 1918
was relieved of his high command. Subsequent
events proved the accuracy of his contentions.
In 1916-20 he was commander-in-chief of the
British Army on the Rhine. Knighted in 1919, a
vear later he was promaoted to Field Marshal. He
published ‘From Private to Field Marshal’ (1921),

ROCKEFELLER FOUNDATION The.
.\n nstitution chartered in 1913 “to promote the

ell-being of mankind thronghout the world”
It\ plan of work provides for co-operation toward
the advancement of knowledge in the fields of
public health, the medical sciences, the natural
scitntes, the social scicnces and the humanitjes.
For work in these fields the foundation during
the vear 1933 expended approximately $13,000,000.

In addition to the new grants made during
1033, enumerated bolow, the foundation continued
to make pPa¥Iments tow ards many projects initiated
i 1932 or carlier vears, where support or assis-
tance over a perind of vears was specified in the
nriginal appropyiations,

Public Health.—Tn the field of public health,
assistance was given for research on yellow fever,
malaria, hookworm disease, tuberculosis, undulant
fever, vaws and diphtheria; for vellow fever sur-
vevs amd contro! campaigns: for demonstrations
of malaria and hookworm disease control and of
lacal health work; for the organization or main-
tenance of essential serviees of State and national
health departments; toward the advancement of
the work of the Health Organization of the
League of Nations: and for the develepment of
schaols and  institutes of hygicne and  public
health, The following institutions were included
among those receiving the larger grants: the In-
stitute of fHygiene and Public Health, Rome; the
Institute of Hygiene and the Health Center,
Bucharest; the London School of ITygicne and
Tropical Medicine; the State Tnstitute and School
of Hyvegiene, Warsaw,; the Institute of Public
ITealth, Tokyo; and the Schaonl of Public Health,
Zagreb, Yugoslavia.  Fellowships in public health
and public health nussing were provided, and op-
portunities were given for the training of health
workers in connection with health demonstrations
and through travel,

A considerable amiount of research work was
done by members of the ficld staff of The Rocke-
teller Foundavon's Internatinnal Health Division.
same 35 articles covering the resales or this work
appeared in the medical press during the vear.

The Medical Sciences.—Appropriations for
the advancement of  medieal science  included
crants to the fellowing mstitutions or organiza-
tions ior mamienance, for the dt-\elopmcut of
specific depariments,  for cn([o\\mtnn or fer
special research projects: to the China Medical
Board, Inc, for maintenance of the Peiping Union
Medical College; to the University of Utrecht,
fir a building for the Institute of Comparative
Physiology; te the Johns Hopkins University
Medical School, fur rescarch in the Delnrtmem
of Pswchiatry over a four-year period; to the
Harvard Medical Schoo! and the \hss'lchusetts




