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TH2 ItffiJM! OF PUBLIC R04BS 

The aost inportant work of the Bureau of Public feada le th* 

supervision af the csspsrsttivs construction of read* by the ttetee 

end the federal Q-ovsraaont. this work le eerried on under the 

Federal Aid load Act of 1916 as beaded by the federal Highway sot 

af 1981 aad other naendsseate. In this work aad the cleeely related 

«erk o f isaproviag the main r##kd» of the asiioasi f areata, ̂  i t aa$ter-

vi»e» m annual pragma af road construction involving upwards ef 

6 ,000 a l ios . 

It is si so an «geaey of highway research* end the reeults ef 

i t s investigations, conducted independently and in cooperation with 

State highway departments, universities and engineering esperiawat 

et at lone, are Affiled directly for the iispreveaeat of ita own 

large construction operetlons. applied elee la the conetruetloa 

of the thoueaads of allee of aew roads oeaatiucted eanually by the 

States and cewatiee, the ia^roves»ate la read deeiga and ia the 

euallty of highway nmterlaie a»d« peesible by Its reeearalsai af» 

of direct benefit te all elaatee « f read «MM. 

Through ita sivieioa of agricultural engineering it elee 

conduct* reaaare* directed toward the solution ef the waersma 

engineering arables* of agriculture, aaeeelated with tha trri^etlea 

aad t r « i « g e ef far* lands, the design ef fei» etrueturae $mi. tha 

apaUcatle* af power to ferasing eparaUeae. 
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Creatcd in 1803, 

Sfader the mm of the Office of fioed Xaeulry, i t w»* created 

In 189$ by ths Secretary c f Agriculture to e*r?y oat aa Let of Coa-

grese that *ppropri*>te-S 110,000 ta enabit the Secretary "to mm 

inquiries ia regard to the system* af rosd mm&gammi throughout 

th® United States, t© make investig&tlca* ia regard to the heat 

method® of rosdioakisg, to prepare publieatioae m thie subject 

suitable far dietributiaa and to gsabl# hist to ateitt tha agri­

cultural eollegae aad experlateat st&tloas ia dleeasiaatiag ia-

^omatioa aa thie eubjeet * * **. 

froa the date of ita crest ion until 1913, itt functions 

«®re thoee of Investigation aad education ©sly, IHiriag thl* 

period, the Bureau aad a email, but growing group of piomeer State 

highway iepartaasts radeeaMid the proceaa®® of road haildiag from 

the depthe o f futility iato ahleh they had fellea ia aearly a 

century of uaiateillgeat direction aad laid the fouadatioae of 

coders eeieatific highway coaetraetioa. 

It ea* the Poet Office d^refriatios act £m the f 1*0*1 

year 191$ that lauaehtd the bureau upon It* new career of re ­

sponsible road walidiag. fhe act provided aa *ppropflailoa af 

*50Q,000 t* be exptuded by the S®cr«t*ry of afHcftlwur* ia co -

opera tioa with the fo*fc8B**t«r o*a«ral for the IsproTeaeat of $**t 

road* to b* **l*et*d by tbes. 

fhtm iaitlal *xperieace ia th* ed»lai*tratloa of large 

construct!®* exgwadltorw* w*e of great walu* to th* bureau when, 



* » a result of the pa*sage ef the Federal Md lead *et it was 

celled upon to cooperate ells, the highway Aejaitrteamte ef tha »everal 

States, in e larger progrant. 

federal Aid lead Canstructiea. 

la recent year* food* here been provided far lade mrk at 

tee rats of $75,000,00© a year. Par ta* fieeel years ittL, lt*t, 

aad 1533, the aaount haa been increased te i l » . 0 0 0 , 0 0 0 annually. 

'tfeese fuade are apportioned aaeng taa State* and the Territory of 

Hawaii ia proper!lea ta population, area, aad mileage af poet 

reads, end are available far met ami? aa law feaewel-eid syetee 

which has beea deslgaated Jointly ay taa ttabee ami raaerei «ew-

eraaent. The State highway awpartewate la it lets prejeete, ere-

pare p l u s , aad let eeatreete aad supervise construction, all 

subject to the approval of tha Federal aevemweat. 

federal partieleetlea ie, ia general. Halted ta SO far 

e*at of the coet af aonstructioa aad act to eaeeed $1&.0Q0 per 

'w i le , fhe ®ever»a*at #e*t m% contribute ta the »ei8tsusac« af 

the roads bui l t , but each State pledges iieeif ta sradntain then 

mi Ihe bureau by r*gal*r inapeetione direete atiautiea ta 

needed reaalra, which. If they are not aada ejr th* Stttta ia a 

stipul-aei period. I t la authorised ta sake iteelf at tha eapeoae 

; af the State. . • • • 

The bwenm adeiaisfcers tale work grew headquarters at 

/HasMsgton through sloven district offices. Seven af these re-



PERT DIRECTLY TC WASHINGTON AAD FOUR OF THE* TE REGIOAAL head-

OUERTERT «T S*N FRANCISCO. BRANCH OFFICES ARE AAINTAINED In 

WAIT STATES TO KEEP IN DEAN COATACT WITH THE work. 

^•i* TO VARIATIONS IN AVAILABLE MATERIALS, CLLAATE AND 

TRAFFIC REQUIREMENTS IT has NOT BEEN PRACTICABLE to EDEPT ET«NE-

ARD TYPES OF eons TRACTION, Typos ranging FREE) GRADED EARTH TE 

THE HIGHEST TYPEE ef EURFAAE ARE approval, the PRIAALPAL RA-

EUIRESMNT hmin% THAT TH* TYPE SELECTED EHALL BE ADEQUATE FAR 

THE CONDITIONS TO BE NET. 

""HE FEDERAL-ALL SYSTSSI WHICH INCLWDEE THE suila IATETEIETT 

mi INTRS-ETATE ROUTES OF THE FAT ION CONSISTE OF 109,889 ailes 

AAD ON JAN* 30, 192*. 7ft. 096 SSLLEE HAD. BEEN EOAPLETED WITH FEDERAL 

ADD. FORK HAS BEEN IONS ON TH* EYE TEW WITHOUT FEDERAL AID and IT 

LE EETISWTED THAT IT IS OOW §0 PER CENT INITIALLY LAPREVED. lee-

ever, THSRS ETILL reaeles » LARGE seeuat SF WORK LA ADDITION TE 

THE UALÂREVAD SECTIONS »# «ACH OF THE PREOENT LARPREVEIAAT AAEDA 

TE BE IMPROVED to HIGHER LEGREE te WAKE IT ADEQUATE FOR TRAFFLE 

REEUIREAAATE. 

THE bureeu ELSE HAS CHARGS OF THE EEAETRACTIEA EF ROADE 

LA THE NATIO&SL FORESTS WITH FEAT* WHICH HAVE BEES PROVIDED by 

ff©«#RS»8, FHE FOREST HIGHWAY eyetea INCLUDE* 14,166 AILEE OF 

READ WHICH ART LATEST®* te STKT THE NATIONAL FORESTS AECEESLELE 

te TONRISTE, DEVELOP THEIR NATURAL RSEOURCEE, FURNISH FIRE PRE-

TACTION, AND AFFERI OOAAAETING Hake EA THE THROUGH HIGHWAY 



routes. On June 30, 1939, 4,090 mile* of sues highway* had 

***plet«d. 

Closely all ied *ith Its «?ork ia the aatloaal fareata i s the 

mark, which i t is carryiag an uader &gf*em«at with tha fatifaal \ fax* Service of the I3*paria*at of I»fc*ri»r, as th* eagiaaerlag 

ifeaey ef that Servlc* in the surrey aad constructloa of th* lm-

portent highways of ths great aatioaal playgrounds «nd aoauaaats. 

Highway B****rch. Tm habits of study formed by the early organltatisa whaa 

< study *as th* prlactp&l duty fasve bsts coaiistted ia the later year* 

since ths larger work has sesa the admlnistratioa of the Federal-aid 

farogr.**. 

^ Bat, wharsas in the mtlttur yumrs the bureau1s etudiea were 

- fcmdertaksu only that i t sight be fitted to t*ach other* he* t* i 
U mall 4 s&4 maiataia roads sad how to adfstalster aad fiaaaew th**, 

|*#w th*t It has b*c»a* a road bailder it*elf m a largt * * » • * , i t* 

i' •tadlet, suggested usually by the proai*m* it eacouatere la it* 

'i #*a*trueUire work:, are uaam*t*k*a primarily with a wl*w t» d*-

- Iwrmiaiag i t s ®<m a4miftl*tr*tlv* pollcUs. 

r-
« Yet the fact that it is «eo**r*tiag ia Us «*rh *f read 

- hailiiag rlth erery State higheay departmeat, aad that it* pr*h~ 

%am§ art the eoamoa problems of all thmc* ag*aclea, give* to 11* 
i 

ff*«*eroh«» p*rh*t* a mm ftltmei practlcsl flgml#t«*»S* mU. «f-fact than they had whsa Its rale » « * that c f th* t*a«h*r ©sly. 
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?he highway researches of the bureau, are af three general 

el«e«@s, each class the function of « separate division of the orgaa-

ixatioo. 

Physical probleme involving tae ebaraoterietiee ef road 

aafcorUla and fcoeir b^oavior in the road, eefwarately aad in coabia« 

ation, and urooiems associated with tha fereet of traffic aad 

clim&fcs which affect tha read etruetara and the design of, tha 

structure te resist their deetreetlve aetlam, are isreftlg*t#i by 

the Division of Tests. 

"ii* Division of Highesy Transport studies the read ae a 

transportation fac i l i ty and with *.lt prableote of finaaee 

and #conoaict that bear apsn fete cost of roads to the public tad 

•the return fcs users and geaersi fsablie in the fer» of redueed 

vehicular operating cost®. 

The ecosoeic probi «ms level ved te the coastruction of the 

roads themselves sad their amlatenaaaai thoea preblea* ehieh have 

to ds with the efficiency of construction pracassa* and the output 

of construction plants and foresa in relation to tha expenditure 

of ties®, sonsy, aad effort ate the concern of the $1 vision of 

-H>nage£sent. 

In carry lag out its investigations, tha bureau aahas uae 

of both Inteaaive laberatory aaalyaae mi teete mi, eatenslve 

exper latent s said observation*, the latter tnvelvtig large seetieae 

of specially constructed teet roade, actual reads in al l parte af 

the country, aad entire road syetaws ef Statee aad eeuatiee. 
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la additioa 1$ its laasratortee far rout taa teatiaf at tha 

headfuartere offlca ta fashiactoa. It aaiatatas other lsboratsrtes 

far exparlaeatei earposes at taa taper iaeatal ram of tto* atfttwt* 

seat of *#rieui*i»» at Arlia#t«a, fa, at taa iatter location tt 

alee baa • large outdoor taatiat grouad ehere faad «»rf»ea* af 

rariottt ittada ara tested wader eeatreUed treffie. where taa 

off eat a of eliwatie aad vehleular fareee ara latesttgated, aad 

where swob of taa tayartaat «atk of •aeffae* eoll iara«tlf*ttoa 

la oerrled oa. 

eathod* of !a*eetig*tl*n Xltaatrata*. 

•ba lwttsr etudie* will eerwe to lllaatrata tha g«*wra* 

aatbod of iaweettgattea. leeUstag taw a®««*t#* that weald re­

sult If, ia tha oeaetruetien of reed*, the eagis&eara war* peeseeead 

of a w*r# exeat knowledge- of tba probable behavior of tha wida 

rang* of natural toils up*» which tha ewrfeees tad pee>eaaate ara 

laid, tba bare** has dateraAaed to supplr Its ova engineer* amd 

ethers, tf .passible, with awsh knowledge. 

ia tha war salt ef thl* eejwwt it first tarafal etaitee 

la all parts af tha Oat tea* ftetee of tha coaditlaaa •m#r#a»tla« 

rasd fell**** to efctea it la suepeetei that aa adwarse aaagrada 

easdttloa ha* osatribwtad. Ia *ech caw* tha aaaditlaaa af eltaate, 

loeatles. aad draiaaf* *r« carefully tawewtigabed, aad taeniae af 

the «ub#ra*!e sail ars taken for saialfele. 
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Mesawhlle, at Arlington, work Is la progress looltag to ta* 

developaeat ef staple t*sts which «ay at applied t* differ eat **11* 

far ths purpose of idlest i f f lag their characteristics aaa »rabftbl* 

hehawlor aader rarioue climatic coaditloa*. This work al«* iaeludee 

a study of the effects of ths various *l*a*atary sell coast itaeab* 

wpoa the behavior of composite so i l s la which they are pr**eat i s 

warylag amounts. 

fhea the samples of subgrad* soil tekea la tha laveetlga-

tloas of road feiluree are received at the lakoraiary, they are 

auhjacted to the tests that have beea devised, aad th* results are 

tttudled ia relatioa to th* kaewa coaditloa* of th* «*l i ia th* 

road la aa effort to detenaia* th* exact cam** of faiiar*. 

AS, steadily, bit by bit, kaowledg* ie aaaulrsd «f th* 

habits aad aative character of soil, th*r* 1 * al»o aa laeraas* af 

ksowledg* ia regard to the** thlags that aay be doa* to correct 

uafavorebie soils or to &lt«r tha surreuadiag coaditloa* ia each 

way* as to prevent th* vsmrm&m ef faiiar** tiaiiar to thaw* 

that hav* beea *h**rv*d. 

fh* other laveatigatioas of th* aur**m are similarly la-

spired, aad la a slallar aamasr prosecuted, th* prehUa* iavwstl-

gated are the** thet are latlaat* to r@ad eajMtrmetloa. Ia large 

measure th* work is eoaiueaad om*-©f-*@®rs ea actual road* *r large 

*x**rlm*atal settloos, fh* aspects of physical *ad eeoaoaie 

jaaawaaaa studied are studied b# a* other §mmmm&% agaaey, aai. 

th* bur*aa *tadUusly avoids asf • « * which caa b* mm *dv*&t*g##u*~ 

ly dome by auch other agaaci**. 



Agricultural Engineering. 

fhe work ef tha DlwUion af Agriciutural £aglaeertfi§ constate 

ch ie f ly ia conducting research directed toward salring taa engineer-

4ug frselaae of agriculture aad la snaking evalle»l* to taa $aelie, 

tftreetgh appropriate dsp&rtaent puslleatieaa, taa reaalt i of taa 

attudlo*. fhe work is 4oa« chiefly la cooperation witlt ether bureau* 

aa»d with State agricultural experlaeat ttatioaa, la additlaa ta re-

e*e)a.*wh work, eomsldesabie serriee of a consulting nature 1* randsrsd 

; * a the bureaus of the departtteat ia eeaaeetiea with their preelem 

x '%£&at iawalwa engineering, fir* dlsttaat elate** ef work era dealt 

w i t h in the eetiwitiee of tha fttwlelea af agricultural iagia*»ria«. 

- « a w i r , irrigation., drainage, aesitaaiaal fara efalpaeat,. fara etrua-

%mr*« end appurtenances* and farts-land dewelepaent. 

Irrigation Xawestlgattema 

fork In irrigation laelMas chief!? studlee of tha iteaaaraaaat, 

v ?3;lstribytloE and rtlUaatitm of eatta* far lrrigatlaa aad tha argaalaa* 

•• .*•*•», operation, and aaiataaaaea ef lrrigatlaa district*. The lawaet-

a^gatieaa are directed chiefly toward securing the heat paatlhla as* af 

: Halted water eupply availsfele for irrlgatlea ta tha arid *eet. 

'. ̂ fcapy deel with the water refRireseat* of pleat*, th* eawwrria* af 

' « V | ^ U M raiafeil, the best eathad* af bringing water te tha pieate, 

«s£&*t the pre-rention of ioeeee of water, Shay include alea rnmhepmm.% 

the beet type* of apparatw far aaaewiag Irrigation watar, end 

•^a%*rsisatia» of tha eharaatarietlae af flaw la lrrigatlaa eeedatta 
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effectIve .aad more •eeaamleal practic* ia th* dralalag of agrieul-

^ tar el lead aad ia pr«v*atlag aad correctlag th* disastrous aatioa 

. of eoll eroeioa. The euaatity of water (rua-off) that meat b* *r*-

^ vid»d for by dralas la order to accomplish satisfactory dralaag* 1* 

aae of th* tmportast lines of research. Other Hue* af iSftiry deal 

with methods aad eouipmeat far eecuriag dralaag* hy pampiag, th* 

- effects of soil acids aad alkalies oa draia tile, th* law* gawaraiaf 

the flow of water ia v«rl@»* typ#* o f draiaag* @h*aa*l* amitr differ* 

•at coaditloa*, the dralaag* characteristic® of a o i l * , aad th* 

weatioa of soil *rosloa aad reclalmlag of •reded lead* to mfriaml* 

tare. the *r**iaa *tadl** af* coada«t*d aaa*? a special ffcad aad 

ia cooperatioa with the Bar*« of Chemistry and Soli* aad eart&la 

;f *md of the best methods of maiutaiaiag the latter. Certain eagiaeer-

i&g-ecoaomie studies are as ing eoaducted la the effort to develop 

^ I t h * host procedure for lrrigatioa orgsalsatiea. Belated to the 
^ s u b j e c t of apply lag water to the s o i l Is that o f affortiag the draia-

^ a g e that Becomes mmm&ry as a result of lrrlgatloa to prevent 

aater-logglag of the laud aad to reclaim areas already dmaetgsd by 

**V sarplus water. Some studies ere also under war in eoeaeetlea with 
. M irrigatloa as practiced la the humid area* of *»et*ra wait*d States, 

iif particularly aa regards the use of woaieipal aad lastitutioa&l eewag* 

H| fer irrigatloa. 

: f. 
Drelaag* Iav*stlgatl«tts. 

fhe primary purpose of th* dralaag* laveetlgetleae 1* to 

d*w*l*p fuadameatal facts which whea applied toad to moult la mora 
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Stat* ageaeits. They m.v* for their e«iea* th* pr»*»»ti#a af to* 

tr©s$eE4ous losses of lop soil now taking place ©a the a#rle»ltwral 

leads of las Halted State* ia the far* of surface erosioa aad 

galley!®^. 

Mechanical f&m teulpae&t Inweetigationa. 

Is this field studies are uader way ahlch hare far their 

object th* iaprsvisf of exist tag far® aaehinery aad tha developing 

af ae« aeehi&ery te seel epecific need*. Chief aaouf thaaa etadlae 

are those relating to the control of th* European corn borer by 

wwchanical xean*. It is now eell recognised that prewar equif»»&t 

aad t i l lage operations afford the east practical Mane of corn barer 

control. Special equluueat or new attaahaaat* to evicting eejuipaent 

are necessary, however, ae eell ae eartaia cheagae ia tha ewerettoa* 

progress of the faraer in the bo»er-lafe*ted afaaa. Effort i t baiag 

samde to anticipate tha spread of the borer late aaa area* by tha 

.#evelop»at of such eejeifsseat aa will enable the faraer to a*et hie 

pcroblea. Mother clsee af project madar way ie typified by investi­

gation* being conducted with the abject ef ie^ravlag tha disirihuMaa 

of fertiliser*, having ia sled ae^ealally the raauireseant* ©f specific 

c rops . At the present tine such etudy with reference to cotton ia ia 

progress la ©oeperatian with tha Bureau af Cheaistry aad Soils aad 

eartala outelde agaaela*. fhe ear* aad %aa ef tha ejotiMawd ha***et*r~ 

tkreakei* haa been the anfejaet of ctata* for eavaral year* in cuopers-

tiaa with ather baraeua e f the Ba»ar%^amt»-. aad Stata agaaelee. fm 

4«w«i«jMtat ef e«»ipaa»t far the drying- «f eeai oattaa haa beam i^ter 
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iav**tkg%tion for a«v«r»l /tars sad ssjuipssaat hat s*** sorlesd oa* 

which i l Is bsilstsd It sntirsly practtcabla. Aa sxhauttlw* srparl-

•satsi stulj of tb* ««ulp»**t aad procstsos saploysdl ia fiaaiag 

sot too hat bs*a ttirtsd which pr*ais*s la load is vary iapsrteai 

rosult• froa ths staadpolat of tha eott«a gro«*r aad &wwm*m* . 

Far® structures 

Tha f laid of fwra stroctarss iaeladas aot ami? tha fun* 

host* aad tha appartsaaat itaas of bsatiaf, lifhtlaf, awwarag* «ad 

aatar supply but also otbar strueturss of tho ferast*«d such as 

bsras, poultry hoasss, hog houses, as wall as tha alaor storsatarai 

itsas sod tba aattsr* of rsatllatisa aad tsaparatar* esatroi. fha 

storags of frsla oa tb* farm, th* structursl r*«olr*a*ats of fruit 

aa-f vsffstabls storsfas, sad tha facilities for trsaspertlaf pariah* 

abl* oretacts are all laportaot lias* of r*s**reh aow ea^agtaf th* 

at tan t Ion of taa .tswieia* of aifriomlturall^afiaaariag. ffa*r* 1* 

uadar *sy a project lavolvlas study of th* whel* subject of r#saareh 

la ' arm struetaras, th* hops eeiag to develop a program of reasare* 

to tbis field that will aff*«t aot amiy th* wet* of th* 9iwl«l*a ®f 

Agricultural ^agineerlag bat thet of th* Stat* agricultural erperl-

meat # t a l l « * . 

fara l**ad S***l*faaat. 

Oa* of th* obstaeUs t* th* cffe«tlwc as* of aodora aotiblaory 

ta iaartaaa agrtealtur* is th* foot that ia *«a* —ttUm fi*ld* are 

saall, irrsgalwrly shaped, aai fi««ucatly a*aftala •b*tra*ti*a* wmh 
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a* end »toa«8, unnecesftary hedge reee aad fence*, and 41*e*tt«. 

This applie* particularly to the South sad to eea* extent alee ta taa 

Vertheaetern Stato*. Tha we t prnetleebie aethod* af ratmag^agr th« 

flald* to aacur* eultnble tillage ualt* froa taa fttaadpetat af twohia-

•ry. i* a *ubt**et of study that afford* large aapertatstty far benefit 

to agriculture. 


