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PUBLIC ROAD CONSTimCTI CN . 

Perhaps never before hns there be.en such concerted and vrell di 

rect ed. action b the people of our country in the inter ests od bet"::8:r roacs 

th n there has been wi th in the :Ju.st year or t :o. The ac.v:::l~:t of t l1e motor car 

ma.y ~e credited with~ lnrce p~rt of this interest, for motor cars ne~d cood 

ro&ds to travel over and o.t the saM~ t ir1e are r~ 0erious de trir.e:r.t t o r;oocl 

roac'.s alreerly in exiBt fm('e . Individnal States !lave ta ·en 11p the .._,olicy of the 

National Governrr,e::-it in builcUng roads and na.:ry nilec of fi-:--st <'lo:=rn ::-onc'1.s are 

bnildine at the 2restmt t iMe . 

he [;rent 11 Nat ional Hiehway" which was chriot,med la3t fall l)r 

o. po..rari_e of abo1 1t s ixty automobiles travelline from New York City to Atlunta 

r,an a f ore rtm!1er of the moveP,ent f or good road s wh ich wiL'. soon ,)e started 

thron:~o,tt the South . These antor.iooilists marle perna::-ient re~ord of t he con

dition of the roac's 1,as·.e d o-.:er r,r.~, r;&ve out a statAne~t e_s to rhich portion 

r:Are oest for travel. This will put the differe t statAA i.n u [Joc:itio 11 ,1f' 

frie!1'Uj· .,..ivalr, c_:11r'l [;OO c'. r oads are bonnd to be the r esult of the riove~ent. 

I t is ~uite ;-iaturv.l a!:d. to '..)e 0.x:r,e('ted the.t dH.fer 1mt sections 

of a c ountry riould be bAtter fitted to bu ild differ ent k ind.s o f roacis . It 

shall oe the :pnr :._,o'Je of tr.is paper to cive a brief outline of several )dnds 

of roc.d.s , their const ruction and naintainence on the ::iost econor.:ical basis, 

und finally to cite some of the injurioun effects of no tor cars e.nd the !)ossi

ble J"1.etl1odc of o ,erconin,s them . 

SAND-CLAY ROADS . 

Sor:e l ocfll ities are _.eculinrl!' fit~~o to buil one kinrl_ of road 

ani:1. maintain it on a r.:uch nore economical oasdis than any ot'.-ier kind. For ins-

ta:1ce . in the South th.ere are many placf:ls where nlay road n are alr ,ci_cl:• in ex-



istence doin3 com~a~Gt ively ~ood service. the only need oeinc some wateriul to 

}Jtlt v:ith t e clay ,hich y1ill o-eercome its sticky quality and. ot}1e!" objection-

b , r tu· 0 nd has ~ .. e,Jn tried and with nark.e el success in r.ian',! places. It a ... e ea. res • "' .., 

is a well kno, n fact that sand lacks b inding power . It io the final rcs11.lt of 

the crindine and ru'o.; inc of oilicn rocks on one another and contains nn r.iater

ial \'.'h i ch , ill bind . On the other hand. , c lay in formed i:Jy the decor.1:!:)ositfon 

of ot .er materials or minerals which o to ma~<e up the structure of roc:~s . 

The oric;in of all clay is the :nineral felds~1ar , rhfoh under the act ion of 

•ater has been graduall, OE,:.c ' e<". out anc turne into clay. The part icles of 

clay are an a ru e ruch finer t . an sano. e.nd are frequently carried bj, !'1.m:-: inc 

water lol'l[; distances . 

1i ith res·;ect to its use on roads cla!' nust be examine fror.1 tY,O 

spects : viz :- I ts !)last icity anc1 its p r operty of ala.kine when it first becomes 

et after ha.vine been uncovere • A clay wh i ch becomes st icky or rolls up in 

lu:r.ri1S or ballo on oecoming wet in plastic c lay" . A lump of such clay 'l'lill 

hold its shape for a considerab l e length of tine if im:r.iersed in water . The 

othe r kind of clay, however, ill fall to pieces il'.!l.l'ledia.tely as a piece of 

quick line would do u nder s:il!lilar condi t i ons . I t is rea ily seen that this 

s l akint; characteristic i3 an i:r.iportan! o ne from the standpo int of road-·.:iuild

ing , f or a road of this naterial will not become st i cky dur i nc a wet sec.son 

but the clay will s lake and for:r.i a thick rud l ike a vincuon r; liqnid and be-

come very disagreeable to travel l ers . This cloy, of course . in nore t3asil,, . . 
nixed with any other subntance t !1an the p}astfo cla.3, as it will not stick to 

the mixinc tools and is more eas ily handl ~d as a result . 

The proper mixine of the sand anc'. cle.y wi ll be next considered. 

The oest sand- clay r oad is one in which t he wearinc surface is r.omposed of g 

era.ins of sand in contact in such a way that the voids or angular space::; between 



the i;raina are entirely filled vrith clay , v,hich acts as a binder . Any e11cess 

of c lay near the ~ 1rf .ce above the amount necessar • to fill the voic.'3 is det 

ri:r.iental. If an insufficient amount o f sand is used, the era.ins of sand will 

not be in contact as they should be and ~ill be free to move, consequently 

there ,'fill be no more resi::itance to r,ressnre than if thA mixture consicted of 

clay alone . On the other he.nd , if the mixture contains an insuff icient amo mt 

of cla, it will luck binding porer ano. ill soon disintegrate. I n a sect:.on 

VJhere a sand- clay road is to be built it will be readily evident the.t the 

most economi cal method will be to hau l the sand and not the clay to the road 

bed, for the clay would be difficult to die and would be in lur.tps hich are 

apt to remn. in un·broken on the roadb~d unless great care is taken in rr. ixinr;. 

Asm,:r.iing that the sand ia to be brought to the roadbed and scattered over the 

road, the next step in the :r.. ixi:ng . Several i nches of sand should be spread 

over the road a nd t hen :,ilo'\'.""ed under and the whole thoroughly harroweci. oy a 

disc harrm • This is thA :r.iost laborious part of the buildinc of e. sand-clay 

road but it is the only ay of o.btaining a 1,roi:ier mixture. In '.lOM.e co.nes the 

mixtnre may be left -to traffic bnt this is onl done where money is not avail

abl~ i'or the p lowing and ha rrowing . In the use o.f a slakinc clay nn.1ch less 

pudd.linr; and r:tixinc; is suff i cient as .'hen wet the material vriil mix to a great 

extent o i tc O'l.'!'n accord under the influence of traffic . 

One me thod of obtainine the percentage of sand to une is by 

takinc a claos of sand and one of wat Ar and pou ring the water into the Gand 

until the glasn is even full of sand and water . The lJercente.i:;e of m '; A:,- the 

class ill hold may be calculated and this will bA a~i,roxi:r.is.te ly the r1easure 

of the voids in the sand to oe filled b. tfie clny . 



DRAI NAGE: Poa s i bl!' t he mos t iT:f!:orte.nt c onsideration in t he 

cons truction o f any r oad is proper draim.1.ee cond itions. I f natural c! .,.n inace 

does not exi st a r ti fic ial me thods 1mst be used . I f the road in high a nd t he 

soil beneath of such a nat ure t hat r ain vra t er ,,; il l be absorbed qu i ckl y , no 

~ r eat at tention need oe p a i d to th i s subjec t , bu t in some s ections ,'here rain

f a ll i s very heavy and t h e r oadbed is low r oads are continua l ly wet a~1d 

r:iuddy a s a re rul t. I f sue conditions be net it is necessar t o r n ise t h e 

ed to a cro,.•rn and d i e wi de d itches on ea ch side bef ore anJ mat erial i s haul -

_ ed npon it . A e ood method is to bee in a section nearest t he sour ce of t he 

clay f irst and haul the oucc eedinb l oads over the f irs t ones , the co nst r uc

tion .aeons thu s f u r n i shing the mea :r.s of pu d.dl i ne or mixing . After the surf ac e 

h a s been smoothed and cov ered with sand traff ic shoul d be enconra~ed and ad

vant ar:;e shoul d. be taken of rains to use the h a rrow to t h o1?oughl y mi>: t hA sand 

a nd cluy nnt il t her e is p r ac tically no tendency to uball" or cake , 11ore sand 

be inc a d6ed fron time to t i ne a 3 re~tired by t h e condition of the bed . Th e 

fluant it j' of c l o.y required to build a mile of road wil l v a ry of course ·w ith 

t~1e i dth and dep t h of t he cla3r layer . A r oa dwa y twe l ve fRet '\'fide vri t h an av 

erage dep th of six inchi:38 wil l r equ i r e one cubic yard of vlay to one and one

halt runn i ~ yar ds of road length , or a.bout 117 .. yar ds of clay will const 

ruct one :nila of roac. on a sand fonndation . From th i s data t he cost of con

stn1ction of a sa nd-clay road nay ea sily b e estimated . 

CLAY SUB" OIL : 'J'l e drainace havi~ been properly l ooked after 

the c l ay 3Ubsoil shoul d be crowned as nearly us po ss i b l e to t h e f orm tesired 

i n the f i n i shed toad . The road sur face shoul d s l oyie from the center to t he 

s i des at l east a hal f inch t o the foot . The surface shoul d now be 9 10·::ed o.n 

h a r rowe d t o a de::, th of about four inches until t he c l ay i s grou nd and ~:ulver 

ized as m ch an poss i b l A and t hen s i x or eieht inches of sand sp r ead upon it . 



Thes0 should no 1 bf:l nixed as thorouGhly an r,orrnible v:hile st ill in n cor.tpar

a tively dr~, state . AftAr the first mix ing the road is usually 1:,ndd.led rrith a. 

harro · after rain. I n c- e.se an excess of' clay works to the surface :nore so.nd 

shoul be apr,lied until thin trouble is overco ,e . The road shonld be opened 

to traffic as soon as posnible after comr. et ion as this will be f ound to have 

a · eneficial ef ect upon it . Dt1finitc !'ltc.tements a s to the cost of sand-clay 

ro~ds c annot be made , as local connitions !!:u st be taken into cons i derat i on 

in ever~, such estinate, but the resnlt of experience seems t o i~dicate that 

good s and-clay roads can be built at a co s t o f f r om bet\'.'een ~ 00 a.n . 8000. mile 

accordine to conditions . There is t h erefore no question but that this form of 

c:pnstr uction is very nuoh cheaper the.n ma.one am under all circumstances . 

BURNT~CLAY ROADS . 

In man lar0 e areas in the South the clays are of a sedinentary 

nature and practically no sand is to be found locally . The cost of brinc inc 

sand from a distance for road building ~ould be far too much to admit of it 

as an important ele:nent . Sone other methods must be devised. therefore to meet 

t h e conditions in these districts . These clays are nearly a ll of the st icky 

~laot ic nature spoken of be.for~ and, before treatment of a ny kind is eiven 

them, !ieavy traff ic in .et seasons is prncticully irtposoible . The Office of 

Publ ic noads has conducted a rrumber of experiments on this clay to deter-

mine what could be Lone i n the lay of burning or clinkering it so as not only 

to destroy its p las tic quality but nlso to forn hard brick-like lunps vrhic-h 

should be capable of sustaining traff i c . These er,erinentn v;er e enarkably 

successful and the clinkerins point of the clay vms founc1 to be suf1•icie~1tly 

low to indicate that the simple ·u1.1rninc of the clay upon t he road surface 



uould aoco"":)lioh the desired result . 

It is a ha:pi.:y coincidence that in no$t of t hese districts u ere thi3 

kind of clay i s abundant woo . is also plent i.ful, thus a!fordi:,g an a."".:lundance 

of fue l. Of course rntk nhould be clone in the dry SP. son of the year . Good, 

sound ood , as dry and well seasoned as vosnible should o e obtained ~n~ stacked 

at convenient intervals a.lQ.J'lg the road . Af':er grad.i!lG the road to an eve:1 

ridth bet een dit ches , it is plowed up an~ ~1rro s ma e cross ays of the roa . 

Tlv., se furro 'lC should be t o feet lont:;er on each side of the road than the 

wood . Then a.c r osc these furrows the f i rst cou r se of wood is la.id longi tudin lly 

to forn flues . Uow another layer of wood is thrown irreeularly cross this 

and in spaces b t een these loi;n loose clay is piled , care .:iei:n:; taken to 

have the um s of l3Uch size that a draft will be formed easily. Then another 

layer of r.ood io laid on and the cracks filled with small con·oustible r:£ter-

bJ oftP.r 1rliich the top layer of clay is put on . How the whole p il is sur

rounded ·oy large lunps of cla!r fror.1 the roo.d bee: :,r'. the 'i!!1o lA tunrier~ of!' co 

n to hold the heat :;.s lol'lG as ;iessi'.:>le within the mas s ! About fifteen or tv,en

ty flues can "oe 1:,re:ia'!"ed for firi ·, at once. If the firint; is succes .., ful the 

r:mterio.l vrill be i-mtirely chn."'l[;ed in clw.ructer and ill !mve :io tenc.onc to 

c '~e or stick . The coveri!lG for the r oad bed i s now ready anil_ ir sho 1ld oe 

orought to a hig crnwn before roll i nc in order to allo1." for the ornnactinc 

of tho material. By this method the cost of tra:r:sr,or':at ion of the cla)r is 

avoiC:oo c.. c the subcrac:e of the r o c:bf3d is burned as .eibl us t e covering . 

The nethod. id a good one and is econonicul in lrs first roet, the cost of a 

mile of such construction bei!1G about fift een hundred aollars . 



THE U.._E OF THE SPLIT- LOG DRAG ON F.AR H ROADS . 

Possibly more than a?1y other forM od Roe.dn , E tl:.h Roads r.re in exintence 

at the present tine and . ill continue t o '.:le used. by our ruro.l irl, ·oit !1ts for 

a lo11{j t i:r.ie to corne . Therefore it is expedient the.t sor.-.e device or method ·oe 

found rhich will inprove and keep t ese roads in eooc. condition at as ::mall 

a cost as ponsible . } 11y different nethods have ·oeen diocus : ed at lfmr;th, 

but one seems to )Ja.ve r;ain d a bet ter hol on t he peopl, tha.n the rest . This 

is the ""plit -Log Drag . A brie description of itn constntction and se is 

therefore in ~lace at this tine . The best form has proven to be the t ,o-slub 

variety, in,;; ic- there is a liberal 11 set-back" . It s ould not be ma .. e too 

heavy, in fact one n:a.:::i should oe a·o1e ti 1 ift and he.:1d.le it e~s ily, for an a 

eeneral thing one .un is expected to 01erate it, and for this rea3on the 

double for:r.i has bee?'l discarded and onl:1 one si ,e of a roarl. ic drnc-:e1 a.t a 

time. The tinbere should not ue squ rA buts o.r1 ed~ ed slu~s o.rA ~eot as will 

readily be oRnn later . A ggo r should be 3 v , or eight fnnt lone a.d 

the two slabs ubout thirty inches apart . A plo.".;forl1 of inC'h boards shou l be 

pla<"'ed betr-een t }1e:m for the operat or t ~ stand on. Dragn are sometincs co"'l

stnicted of ?lan1ts in~teo.d of locs . but the same general plan is follo e . • 

HoYT To Use A Dra(;: The succei:::sful opero.tion of a drac invo~ved. two card

inal :::Jrinci les : FiBst, the length of the hitch, and second , the :!_-:.osition of 

t}e driver on the rat; . Each is ver inportant anf the snccenaful oonip,1-

b.tion of o. tlro.c io c1e:,e~clent upon them. The lencth of the hitch frori the 

blade e::1d. c_10nlc, be such that the dre.G \'Jill follo-:v the tean nt -..,out forty-five 

degrees . This will cause the dirt to move along the bl de ea .... il, and ::;ive 

oo:::Iparatively light draft to the tean. The dintance of hitch also n±.'_~1:1ctn t l e 

tl)t:1 of cutting , a long hitc. causinc the blade to cut c1.eep, and a f:hort one 





1 ift i11G the 'ulade so tha' it onb shavAs off the top over ·:·hich it pas'3C:J . 

or licht uy the r ri ,or shifti11G his rtei.:;ht from front to back . T}·,e dre.c should 

be cfrive~1 with one ho r se on one side of o. .h ,'el rut anrl the ot~1er on the o-l;};or 

ai und the return trip s onld 0e nvc:A in the same no.nner o 1 +;Lo other side 

of the roai , t~ s the loose earth scraped off is force d to the cente~ of the 

d t 1-, • ·..., ,.,.e cona.·1·t 1'on"' 1·,....,,,ro,•t0 .., The dr 0 ": <:\.'o tis ~es~ ,·ork vht>:1 tho roa o.n •. e n.rn 1,.a<-> . u , , _ , · 1.., . ....._ 

road.wa~· is moist but not stic -y . omet i nes when th road is ve y rouch c.:rc. fu 1 

of holes and. ruts the drag .ay be u .::ed to uclvanta"'O when the cround is l u shy 

thus cett in~ a.11 the ho:i es fillod hie rr.iei1t not e a.one if the 1:;roun,1. had 

nore body . If this be done just before a cold spell and t }1e ::-on. way be allow

ed to freese amooth once a very lastinc e ·ect is obtained. If a snooth sur

fo.ce seen ed oy this r1ethod be compacted nnd rolled in this condit ion it be-

comes extre::10 hard and resiotant to traffic . One of t he valuubll'l results 

of (•r ccing is the recluction of dust , for the po.r icles of clr..)' cohere so 

stroncly that there i s but little weur 1 hen th, rn1rface i s sr:ooth . In ::ioila 

full of loose stones and ven some l ar6er 13drfa ce rocko the drag has done a 

very effective service. Th, l oooe stones o.re placed in a heap i n the center 

of the roa<l ay and the loose earth is throvm aro md the surfaoe rocks so that 

tho result is a smooth road~a . The loose rooks can t hen be re~ovec fron the 

c ~nter of the roadway henever desired . Tr~e coot c f r.iaintaininc a road b. 

the use of the s,lit-loc dro.c is vari b le and no accurate estimates or f i cur ec 

re o.v iluble, 1 the avera.c;e co t of r.iaintnininc co ntry r oa ., in severc.1 

counties ithout a drag was aoout 1 -i2 a nile a "enr anri it is nafe to !JD.!' 

thnt v; i th the ras it would mater i all les • 

o sumr.ia ize :- The aclva.:1taces t o be go. ined f ron a s:_.l it log drac c.re 





a a f ollorrs:-

l. Tho mainta i nence of a sriooth, aerviceallle rood, free fron ruts 

ncl rmd- hol s . 

,, • Obte in inc mtch a road s rface i th the ex em:iturt: of rery 

little noney as compared with other roads • 

• Th•:.1 :~ecludion o f rn.1c'i. in :et "eather and dust in d:-y '\"leather. 

'fh Ditch Cleaner : This device, desicned to clean ditches , io nude 

of a etlic'1.e plank and a ol boar • The:-3e a.r braced at an anele of a.·.Jout 

thirty degrees by a cro s s iece as :::hown in fi!Jl.1re The cross brace i::: 

hollowed some on both sides in order to prevf)nt ev.tlhh fron heapin:; up in 

front of the brace . A light platforn is needecl. to make the use of the 

ditcher safe . The hitch is !!lade nearly parallel to the back board emci t :ro or 

three hor'3es are used ac('O i!lG to the l ocal s ituat ion . A rrn i r.;ht of e.bont 

t vro hundred pounds is needed and. shou l d be place over the front end . ThP

ob~ect to be diligently s ought is o. onooth even d i tch my . tms civin:; no oo

stn1ction to the free flow o ~ter . This condition cnn be obto.ined very 

readily by ,n experienc d driv r, ~ho by shifting hie eicht forilard drives 

the blac.e into t e crou nd and if he :r.ioves bo.ck the pren r1 1re on th o l ade is 

relieved and the pull on the che.in tends to raice "':;ht:3 ·Jl c.e. Tr.is instnmen 

i:J o.lno helpful i n nainta i nin::; a sl:)pe fro:r.i the center of the road to the d i tell 

allowin the raimater to collect in tho fitche~ nd not on the road bed ao 

is so often the case . 

CADA11 ROADS. 

The +.re atr:ent of r.uc <~an roo.c,r:: h ,r , tter:ptea oes not cl in to be 

exhaustive or very extensive, but the main es sent iala rdll be tak ~n u p a3 
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they see"'.1 t~ be important in the proper consideration of the suoj8ct . The '.70rd 

r:5.cud m as here used refer a more particularly to the t, ...,e ., f rond. now conr,ooed 

of broken stone o f var y inc size sui to.bl:• bound to;::ether into a com:pa.nt rn ss 

no as to be subst antially n. sor t of c oncrete , but with no bindinc r,a.terial 

other than the duot or stone screeninca obtaine<l. by the crushinc of t:10 rock . 

The :r:: cadam type of r oad.\·:ay io . ,art ic,;ila.rly well acl..a2te to nain hich\'1 rs 

connecti1~ centers of popn lation on whi ch t av l in nore or les::., freque!'lt. 

It is not an econonical form of pav ene:.1t for the streets of larce to··11s or c 

c it ies a nd i s t oo e ensiv to be built in rn r al d i stricts to any ,;rea t exte::t . 

Varyinc with local conditions o f trave l , it niC:ht be statec'c thv.t for 

ordinar country roads a broken stone surface of fro1, twelve t ~ fifteen fee t 

is m1f.ricient , uo t, o veh i clen can :pa::rn comfort bly on such a idth. The odcc 

or shoulder of the ;;.acadru:i should be Made f i rn eno 1,sh fo the occasione.l 

passaee o vracon whedl over them • The depth of the "broken stor:.e in at this 

tine r.m.d.e us thin as possibl to obtain a. good ha.rd surface, as the terial 

to 've uoed as the foundation is usually wch leso ex:::)en:1ive than the broken 

stone . An or inar~r r.m.cado.m road is , s stat eel above, usually fron twelve 

to sixteen feet wide with shoulders fron thr eA to five feet Y: icle on enc-h side . 

The epth of bro:<;.e!'l stone may vary but usu lly fron six i:rC'hes at the c er.ter 

to four inches t the liide should be the slope given to it . 

Takin"" Ufl the nature of the "'tones .hich are uest for use n rncc£1fan 

roac s rfaces , vre recoenize that the r,e incipal quali ties to be sought are hard

ness and tou[;hness . The ce:-::enting quality should te born~ in ni!10 lso . Usnnl

ly, thonch, the choice of roo.k for thio purpoae i s inite ., as o. oec d: ion of 

a c9untry about to build such a roac:r:,.y would be inclined to trne the l'ln.terio.l 

cli~ectl1.,' available in that section . frap ro --k,- a cert"1·n fo rn f · _ ... "" r .. o 1 ,neonn 

ro k , has lone been considered the best nuterial for roaC:. snrf'acinG . 
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The tir:e of br eak.inc the rockri for road surfo.cin0 b, !land :i.a'3 po.n"ed 

o.nc'. no, the contraC'tor for mlCh construct ion is expected to hava hie :-:-.ac!1in

ery for 0oir,.c ~his ork. A machinA for t .is .o ::"k ca::1 oe ha. at var:rinr, :, ricen 

a!1d usually in cou:1try districts a. :?orta·o1e ont.1.it is boucht . This con:Jiots 

of a. cnioher , a sifteY , and an e::-icine for operating a.n ~ovifl-t; the ou t fit . 

The machir.e is cet an nearly as poss i b l e to th0 -pl .. ce of <'onstntction an. the 

rocks hauled to the roaa. fror.i it . This crueher io a lar ce nac!1inc conoict inc 

of t, .. o parts , the f irnt beiDG the C'?."1.tsher proper, nd it i:J con."lect,.,' to the 

ot' ,er o. a chai:1 co. ve or , fr . c e.rri ,s the brokAn st ne and rsnrrps it into 

the cylindri al sifter of the other r'3C ,iver . Thi::3 sifter hafl three size , of 

h olec , one tir.o and one half inches , another one an on,-quarter ' nrhen o.nc' 

the ot:ier allovrn roe cs of lees than one-half icic:i. in dianeter to -pa'"':1 t_ ron:: 1 . 

Th rn the differ.-mt s izes of rocks are assorted u tor.mt icull b the :::achi:1ery . 

Another irn::-,orto.1t i:r.rpler.ier.t is the steam rollAr . A ten- ton roller is u uall!r 

cu fi ciently heavy for tho const ruction of or dinary country ro::d.n c.no. benides 

the country b i ,.,.es nnd culverts are S(➔ l on stronc enouch to stann the v;ci~ht 

o f the larger ro:.lera . T 10 rol:.er io unf'ld to cor.ipaC"t ~he mo.ssez or 1 yers of 

'!°Oken r-itone anc'. . iVfl the surf ce a ho.rd. :1etu. lie covering . "a.terin1 carts 

are nAede(' for :sev ral pur"!'.)ones , viz : to kee-, 

eni:; ine anc1 roller, nnd al:Jo to ar,r i nkle th ro 

'-' tn . 

ter i n the b4iler s of th 

zu face oefore rol~in~ is be-

i inc teer 'e of roar'r-;-a.y is one of the most inr,or~n.nd of the fund-

a.:nent 1 op rat ions b the constnict ion . A mncado.m road shoulc. lways ho.v a. 

sli::;ht incli to eive the water some longi tudinal t,mder;.C"y to :,rn o i' f , .. no. 

tho cro.c1.e chon l be as sli[;ht o.s possible unci.er lo al conditionn in order 

to O.llow lur~e loads to be tal·en o er i-':. -: i+; 1 :i ' ni!:ltm effort . The engi:nAAr i n 
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cho.r::;e should al::::o tr~· to so f i x t.1e -:;:-ade t h c.t ',he cmt'.3 '" i ' ' jn;;;t ubont fur -

ninh Sl J. .. ; c~ •·'l'!t r:mte::-ic.l f or t h e fills alonc the rant,, nd thus the cos t o f 

c 0l"'.e . The road s10uld be broni:;ht to c.. crorn of s one slieht el evation o.nd th 

cutters or s id c.rc. in s shou l d lle s o fLec. the.: the rain ate:-- -.1oul0. f:!:'n e l y 

flow off a n . , : y from t he r oad . Thin cond. i t ion nPC 8Gsitate s t h e i ntroc'J 1c t .i on 

o f c i lvor a in n y plac j s and some fo'l'.'ns of cn l verts a re "::om, herev:- ith . 

o.ter G oul d nov e r "be llo 1 <i to a c cuntlr,t .-~ un0.er '"'" :t:fl ca e.m road. It 

t ends to soften t e f ounc .. tion so th t heav vehicles wiil no.ke rnto in ";hH 

mtrfuc e o.:r.c i n f r cw zirlC, ,·euth er t 10 snrfc.c e rocks vrill "heave" (1.nd. t :!-,us c ~1u:i0 

the l o.rc ur ones to be forced up on tor, .. "lr'l. i. ..,1;rinc t h e r:ccc..c"r.n FL _ b <' f our.c: 

. 
to be rou3h and v:eakened . I:1 order t o ov Ar co1 1t l tht-i teno,mcy of vre t e r to accu n-

ulate undar a roa dbe d s ever al ]~inrlo of dr a in ~ e.rA 311 ...,sesit1d u.ri.c: ti oed . icle 

drai no conni nt o f . urro v trencha o fill ed 1•ith brok1n stone or ~rav 0l. nr 

I1Arl'.c.{ fl a l) i~f~ fiv e or six inches in d iane tAr is inserted anon::; t he '"'+.;onen t 

Lrn b ott on . This i; i -e ie aid 1"1ith or)en jointo trn '.; o 3 radfl and is car.,..i ef. 

to I)DO!)Cr Ol tlet . or.wt ines in c• :1 e t 1e : ; i:_,e is oni tted the tre,1ch in 

fi lled with atones and this fo n is call e d a blin rain . Another method 

of carryi~ off th r ate!' from under a naca/'e.n road is by i:.eans o f o. V-nhuT:, e d 

dr a in . I :.1 this met o the subg ra. fl is xcave.ted to co forl'!l to c. c,wte.in ex-

tent to a V with the botton at th ce:1ter of the roud . Na~tro.lly the V 

v·ou1" e quite flat-1::ene Ol t . Th, cen Ar Dho tlo. be f airl:r true t o ~rad.e i n 

order ~o secure the frcl e flow of "llt ,r . This •e:xcavo.tion is filled 1;·it .. 

stones of va::-yin.; '3izo throuch hicl tho vat er may flow to a suitable lace 

o f out ... et b:r trenceh to the side . Such a d:?'.'a in cc...-ri usu 11¥ be a nstructed 

at less cost th n two side drains . The removal of surface t:0.t.er ,an beer. d. i.s-

r1ooed to sone extent above. 
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The proper co.reofthe ohapiv:,'.; ol t:1e suix:;raC:e i n resi,o::si·.:i::.e to c ;:;reo.t 

extent for the future ~ood condition· of the rou'.. . Tl:H~ :mo6 rno>J should ue 

car~.fully crad.Ad anc~ crowned a:,d the bt'd roll en ;P l l with the roller before 

any otone is placecl_ U:?on it . If the ?:lac dar:: i o to be t!1 ic!(r. r at the :-:iic1fle 

tha'!:1 at t~1e sides . n part of thA crorm shoul be built in t. e snb~rn e . T:iA 

road is no . ready for the ~roken stone . As int i ?:1at8d. above the crush,.:,r3 of 

I!lO ern tines asgort the rock9 into three .iff rent siz e and t 1eoe are uoed 

sero.rately in buildi ig a roa , in orr'lP.r to secure sI!loothness a.nd eve:?1 rcarinc . 

The la.ri:;A Bized stones are put do1m first an . rolled s lic;ht ly and this is then 

cove~e,t v.ith the l'le .ium nized stones . These t ro layers are ::-012.cd carefull, 

and ·ill uoually comr;act to abou t fifty or si. ty :percent of th ,ir oric-innl 

thickness . The best metho~ of rol:inc seeI!ls to be to begin a t the ed~e of the 

roadway end gr ci l lly wo r k to.-arr'l_ the center , thuo preservinc the cro ·m. Yhen 

r oo.d\'.ay hes beAn no coni)acted that the stones are ,.,oild under foot n:i:~. there 

is no wavy motion n ndflr th rollAr , this po!"tion of the road is ready fo r 

the t ird o.nd last layer of stone . his cournA i s componec: of -!;he snullest 

pieces of stone ~ hich eo t } roueh the scr ,en on the crusher and in uoually 

not made any thicker than about one inch . Aftw:· thi has been spread. on t},e 

surface of the two bottom layers of stone the waterinc ea.rt :Jho11l d -..,~ put 

on in a v nee of the rol ler and as much as possible of the dust a~d. ncree::-iin0 s 

should "be flushed into the crevices betncrnn the ston s. Then the n s3 honld. 

oe roller'l mtil the l!ater ... c~leo on the m1rface , , t liich tine thfl voids ca:1. 

be safely assumed to be filled . The operator of the roller , honld be a s kill 

~d mn.n in the handl in~ of it as mch de:::.en a u on the manner i:1 y;-}1fo~1 t:1 i 

-ork is don . The cost of macacam surfaces can hardly be c ivon t o any de0 roe 

of a.cc racy in a ceneral .J tate:!lent , IJ\.tt it can o, see!: fron t .e va:dono 

op r tions necesi:m.r:r nd the ::nachinery invoJ.ved that th'3 cost -:e:r ,.Hf> ic a 



cunsiderable iter .. unc. a con.·::unit;' chould be careful in placinc contro.c-ts or 

ntering upon the l'!ork of building a. rm.cndai. road.we. r. 

~ e 1:iaintninenr-e of a !!lacac.on road needo some discuaoion at this point . 

It is ·perho.:po o. little too stron.g to sa~• that the maintainence of ouch ro c~ 

shoulc:. beu i th a.y of its cor.iplet ion, but it i3 cert inl:r :Jaf to :my tho.t 

it should be the object of attention fron that tfr,A fo! .. 10.rc .• 'l'he roo.0. anrface 

prorier !!lost likely not need any actual re1,air ork for n. yrmr or t o, but the 

sicleo r.:ust be constantly lo ke after in order to prevent uncler~i:, iq; of 

the subgrade and consoquent deterioration of the su:-fo.cc. In the course 

of tine the maca am surface ill becone rnrn and. need rep ir. Ho one can 

nta':;t1 accurc.tcly ho r.1Uch of the !:la.cnc.c.:1 surface . ill n~ar o~f in a ,:iven 

tine . The lencth of li , of n pro erly built r:.acada:n roao. de:a~:,cs 1 or. the 

volune and i:r:0 of .traflic o,r~:,- it , the qnalit of the stoni-:: of' vrhid, it is 

cor.l}_)ose , o.nd a.l oo upon th c i::atic conditions f the loco.lit .,·. The ol 

notion th t a no.ce.d- r.i roa surface should e r estore annn!lly to its orig

inal thiclmess r s doubtless en xcellent precaution nd preserv tive for the 

road, but it v.re.s very costly anc. could not be apt up any Great lencth of tine 

e cononic .lly . Tte preseint pro.c t foe is to 1 eep the :mr.t'ace al mys smooth, to 

fill eny holes or inci::J ·ent ruts as they a::_,pear, ~ut to do no o.ctu 1 recur

facinG until the_ surface _ as i orn down to the seconc' course of stone • . en the 

road han vJOrn to thi..; con<5-ition resurf dnc nhould be at once be[;dn and it can 

then oe ccompl ished at a rela.t ively sr-.all cost , an the :foundo.t ionn o. e 

intad an reqnire no dcitional rnrk nd the new stonec ..:;ettle ~nickl" into 

plrce a·~d stay there . It is very rare that o. nnca.c'.nr: ro c' proper l ~• bn ilt 

beco:r:ies mud y , exce::i t from !!111G. t ac:rnd upon it fron side road.s ·)·1 ilt of earth . 

But it is a fact not to be dis , ted that they are often very c'.nst~r o.nd. cUco.,:,;

reeo.010 fro!'1 this cause. The sr,rinl:1 inc cart cannot oe k.e:::,t in o. ,.0r~""l.tnity 



f 
- 1 -

nnf sent out on c ountry roc.ds a.t interim.lo, but as a .. ,atter of fact vrater, 

·rhen ~~rO!Jerly a.1:,p ied, not only les-;ens the dnst l:11.1t :r_n·eservef: the rock as 

tell . e sho.11 have soriethinc further to gay on the cubj ect of ciuot E,nd dust-

preventives later . A no.cada .. road such as is outlined. in this rm:1 r t7i1_ 

oe nore expens i ve to ma intain than e ither of the other t o kinds outlined 

o for it, but such a roo.c. is r.ru.ch more s .tisfantor:r f or al l kinc1s of tro.vel 

o.nc". can iJe kept srioo t h and. hard ..... n<l ::wrv -~cea'.Jle t ail tines of thA :r~n.r, nntl 

it is evi ent that these conditions c n'1ot ,:,e met by e it :!ier of the other kinds 

me:-itioned aoove . 

AUTOMSBILE - THEI R-EFFECT. 

A intirnted in t he firs, pert of th~s paper, a discussion of the 

re lo.t ion of autorio'i:liles to c ood roads . ill bP, ntt m:9te here to o. nerte.in 

ext~nt . The motor car has 3otten to b e a reality and ever rods in thA 

country is . ojuote to sor.ie extent to the use of aut o!!lob iles, whone occnpn...--itn 

a.re tro.vellir,e either f or -:.1 , "' re or for bun ines n. ~h natur of the c->ffect 

of this tro.vel iD to be i. vesticatcd o.nd rer.:edies civen which \-;ill overcor:e 

the bar;;. or in~uriona effP.ct 6l! thA..,e r.iotor cars. Th se en.rs a.re oi::nibly the 

orst f oe of the macada:'.l roo.C:. at th, ;.,r, .se:11, '.ir.e . rnc ,:·ht,r ver it i'J possible 

l"lo torist s use l'.:lllcadam ro ds . Tlw steel r;h ,8ls of the orcii a.ry U'.:;0:'1 ::;rind off 

sufficie:r,t T,O .der to iJerve as o b ind.er, replo.rine the oindinc; ::rio.te:::-fol ,o.c:1od 

off or blown away .;y wind • But the nwiftly novine, pnennatic-tired r.:otor 

car of the ;'.) P.sent -.ay presents o.n entirel~ '1ew :) obHm. to t he en:;ineers of 

hieh"l'1n.y onstruct ion . These care, i 4:::-,j Vflr:, henvy ummlly and their 1'.'ier;ht 

comp es8es the pneumatic tire to a ·rid.e flattened surface , and this eir;ht, 

tocP,~ .r rri th the s ift motion of Le ,-.e_r tend to produce a va.cuu!!l ·us 

under each \'Theel s it r..:oves forward . The 1 ' t d l' t _ oose aus · an. sr.a _ s ,or.ec o.re 
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thua dro.wn out of the crevices an into thi s vacmm a~1d the · ind catches the 

dust und curries it off . The ult i no.te tlffect of thin kind o.f travel ic o'.Jvint s . 

The dust is 'ulown away and the ruo· er ti r es of tI10 cnr c1o not tent to pro-u.ice 

o.ny r.io r • A a result the o in .or of the stones i ::i lo s ~ or '.:llovm n my a:id int i,ie 

the lo o nc s tor.ec ,.,.ill ,o rk np on the m1rfe.~e fornin~ a ro _<;h oncl uneve~ roud

ray . Anot ,r effect is tl1at raimo.te:::- ill f in s :its 03r ,'H1.s il:r jnto thn roa .-

bed thron:::;h t hese ere ices, and thb i'3 infl.l ly 'is st rou:J to a. .:1ocac'an ro~ o 

as su[;_:eated a·.:>ove. Another ph 'f: of t c sub~ect nc. one which is probo."iJl;r o.s 

i!'.l'._:io tunt as t: ;_,ro1,cr ca.re of the road~ o.y itself , io that the fast 110v ir.r, 

r.otor co.rs C'c.11ae t .e dnst to be r isen. into t he Rir and car:de ov ,::- ncl-

~ aC'ent territor~r . I t is n weilll nown fuct that <inst is o. spren.".er of nany 

injuriotrn d.isea. e s, a.nc. alon.:; a much travelled road t 1is proble:-: ma.:'.r "ueco::1e 

so er a.t as to afft➔ ct the value of !'enl est te to o. creo.t extent . It in th 10 

o. rto.tter to be studied £,nC:. overcol'.'1e nn rar)idly tis poirni.:,.le f ron ever~r nto.nd-

:;o int . 'i'his d iscussion nay app ar to b a o.th r s e re a.rrai[;:-:::-'le::t of 

no tor car traff ic, but it should not e for:ottf)n t11'lt t·1er11 fa nnotl Ar ph .se 

of t he Duo~ect rnrthy of serious thou;::ht . The automobile, 1·h il te,, .in.3 to 

destroy acada,n rouci. suri·o.ces, hn. 'J been an i r.;po rtc.nt influence , not only in 

the buil in~ of ma, , miles of well constrnctec~ highv:a.yn , but lso in ma in,:; 

tr::;e':.t th , tu f road pre..,ervutiv s. The ust mliso.nce ex i . te . ·oafo::-e the 

a.c1:,ent of the mot or car, and if Hs o~inG serves to b ri"'.C a.bout 

benef icic.l effect in ov ercor. inc it, the tr vellers of highwe..ys 1.-ill hn.vn cmrne 

to ·00 thankful for itc r~etrir,,➔>1ta.l eff~ct at f i::-st. Juny m ,tho .8 n.nd rAT'ler1.ies 

hav been sncc;ested nd t i ,d , "uu t r.o vory sncc ssful one ha9 .J•~e n fonrid .1 

to thP- present tine . It is obvious t hat th n robl m ca:: ·.::ie solvecl onl:, ":Jy tho 

a o:,t ion of o!1e or h o ce:1er 1 methods : (l) B c nstruc tin,s ,..oa 1l!) in ouch 

en nner as to redu ce ton ni!1inum t he fornatio~ of dust ; und ( 2 ) by t r Aat in.s 
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t 'w 01.1ri'n.r: ,s o f exist i ·1::; !'oads . i th nuto:rio.ls that wil:!. _:ive the so.;1e r e nul t . 

hew bject of &1st prev0ntivos ill locically follow here a nc it is brou~ht 

in at this point . 

DUST i REVTI!TIVES . 

!~ intiuute ti"oove the : canse fo Y:ork lone . e liI: of c.ust p-event-

i v s nre ti o: th suppresion ol di:Jeas lone the high\""a:r an <' the L juriou:.:i 

eff o0t or hP- roac. a of the dust beinr- blo.:n e. y . oth of t :.ese r very 

inportant n co 1soc1uently there has b t~en creo.t r;oul of study lon.::; t. e line 

of dust pre ent ion . 'i'hti · or1':. ' 13 ot vrocr sned to such a st CR o.t thic t itc 

that 11art icn ... r . c',1 ocl:J ml nuteriuls <' be cite as the best r.i.ethocl o f 

overcominc the:Je difficul-';ie , but the or a r dy don, !l"l3 c;iven tho!3e 

•ho h v studied it a 3re t d 

subje<'t , the var io 1s chst pr Vfm-'; i ven are cl s s ifiedunde r r.:ony hfl,c'n, ',.,'Ut t 'o 

general heu s i . il..1. be suffici nt for tho:39 tl"eated hArr1 , ,riz : (l) those 

al):_)liod <in their oricinal condition and ( ) those )::'.'lied i. er-:nlsion or 

solution thro~t.:;h the a.::;ency of .:1uter . nother c nificntion nnf. one not t 

v ri ~ce with that aoove i3 : ten~ora::.7 b i nders , e.nd. permc.-.nent uinder::: . It is 

easil recocnizec t~ut t e3:1ent ial fe ture of any dnst r. ev r.t ive in 

its bindinc; por.er , or in other ~ord its porer to hold to3ether the fine 

::interiul :::; rod:1ced on the nurfa.ce of ti1e road . It i., o· vi.ou., +; ,,r t i:1 orc~:r to 

ke..ip do 1n the .ust on a roadway the te . _:?o ar binders il.:. re to be app l<ie 

,dth 11ore or le"" frer._,1,ncy , ccordinr; as their pro::,er:- i es o.rr?roa ch those of 

the :QermtnBnt binders . It io not to be underst ood b the wor ~)e !': nent , th ,t 

a binder is :ciea.nt h i ch V: il l la.st f or y o.rs , but sinply one which :ill last 

for D. relatively lone tlir.ie, - fo a s~aso n fo::- instunf\e . 

a.ter , ::m.lt soluitions, certain licht oiln and t nrs, and oil 0.:1' tar 
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~r:ul:,ions constitnt , thl'I firat cl as , while the heavy oiln , tars , ser.:i- olid , 

nd. solic"i. mterialc co::is titutt. the ';Aeon rlr,ss . Solt soluti ns urP. ve.lnub l e 

to t he or. f\?:t +b:::t their salt in hycroscopic i n ch~racter , o.nc t.'osor'us nn 

holds a.tP.r r.ru.ch loncer thn.n the ordinary dus of the road 'ay v.'on l d hold t he 

rnte:r if treo.ten. ., ith water lone . The light oils and t .rs s y:ell e.a the er:ul-

sions are dey,endcnt for th -ir effect u on th, retention by the roac . mrface 1' 

a cor.11Jarntivt~l~• sr. 11 amount of true bindinc btrne nfter the volo.til!, !)ro,:_uctfl 

_ r,.ve evaporat d . And fin..,lliy when th i s "bindin~ '0a e as ~va:;orn.tet or c~ ist::-o,rert 

it becomAo nec ensar, to o.ppl more :!:1.aterio.l , n.m1 the rer;itluo·L of contirrued p:-li 

c a tions may finally 10.r·'.cn the surface to sone ext<-mt .nd pr1went ·,mar . In pnsc

ins · o the secon class or heavy oils and taro e recocnizc that · 1' h ave here 

prn.ct icaEy the same chemical propert ie2 but to c. Mor•, :.1ronounc ,d et;rAe . Their 

;?tlr:;:inne!1t qu lities co::isbt in thHi:?:' :?:"el tivt,l~r r,re .... t vnou!:-1; of o ind i n-:: base, 

ncl hence t!ieir r••'JUl ts re of a more last i"lC character fron 

cut ion c.n( f,ro y.,rod.uc, iv 1 en' •J. \-:iP-tter v.-eari'10 snrface a.nd • re hence fac-t ors i!1 

t:w l s ssenini: of the 1orr..a.tion o f dust to a. conyic' e ra'J l~ extent i.-en nf+,e th ,y 

thm:rnelv e s hcv b co:rf' so.turd ec~ v ith dr ; ➔ • It hns o e!1 f'ouno. that r ith fBil ex-

ce~;tions nll of tr.A tnrn "uincl rr: r e bitunenc, rnc• th .. y l!lay ue Aith .r r.11. ◄·u1·u~ 

O!' QT'.ificial . 

A full d iscussion of the nethoti"3 of ~/ .. JiiC':-tion r,nc7 tl, r:r0:,0rties of tra.n, 

oil , , tc . coul not e atter.,!)ted ir. a :r:,uper of : i c m•,t ur out it r·ill be 

1 er P.s--:£r)' , in orclcr :o oe(")o!'",e f -r..iliar ,··ith t ho use of then i n connection ,;it .. 

otts.ir.P.ci c,_nc:.. cive <Jo~!'! of their r,ro!)erties. Crnc· ,1 ~t,_rc, as y,ell s c-pecio.lly 

pcr!_)nre0 to.rs and tnr enu l sion'l , hn.vo ;)1ie!1 □1ch nsecl for du:::it pvnv ,nt io 1 1:WP,:' 

sinc e tho subj ct ms first seriously con side ed . A<J •1 cltu:rn, tu:r r.-:--o liquid 

ooc!ies btaine, f rom the destructive d i stillo.-';ion f ::inch r.o.ter io. ln as coal , 
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, . ' • • I "'. C . , J. . ·1· ~ , ,,. ,L. ., r"c,n '· 1·r.r,·""rtr-nt ... o,,r,,t~ of ,1,..,r SU u St a.,c e S l TI V 1.1 !"Y 1 '1<; 'l. 1011 1 ';;; • l c .._ t ., ,i .c ~ - " ' ~ ., , _ " • , • • - , -

t p -~sent f'.'1d the :!!ethoci of obt ir.inc tur fron it ,•:ill e first n o~io)r~. ,,: · 

knorr. as t· A " be e - hive" , a.!"ld i t h i r1 fo r !'l c10 tar or ot.:.e1 b;r- proc1. ots re, ~n.vPc" 

one nor: , nc in e. !;hort tine t he o tt ut of ter v<il l be mc. teric.l l y i ncnicced . Tr.c 

:..ethcc' of r ecovering t h . t a r ie as f,) lows :- The co i l iB ch, r cecl int o lone 

na.:,:-~o'\'; ch::mbr,rs of O.vOUt f iv e ton., I C city c..r-c: i r. heat cl -oy f l uH.J i n the •.rnlln. 

'_he v -.i latil, u:tter !)o.s se s out t~.ro,v:;h t he to!= e :::c is co nrl:.1 ted throu:h o. neries 

In th r.iamtfa c ture of i llnr.in"'t i::-'· cus o itu,1i:1ous coal h t:., [Tf ct 

f ctor . The t ar , r.hic ::1 is e. v ttry l or [je i.:>y - p ro d.uct is co llected in t he :nyd::-eulic 

visnid. f'luirl o_~ !)Ariu l i n.r odor. '..l' e na.t ttrt3 of t h e to r nrie::i v:ith th•" ::a'~ure 01' 

n i ninc it v o.lne n s road. Ot.t ilde!", for a t a v e r y l ig.1 t ,n'1per a ture thn cri.sP,ouc 

hyd.ro -car·oon n a r e a::_)t to oe di s oociatec1. a:1i'l frflP hydrocen r;an cive:--:. off nd 

the ca.:.oon d.el)osi:f-3 i ·~ t::P. tu:::-::i . As t he va lue o f coe. l t a r a.s a. dust p revent ive 

li es t'!o.i..:. y i ::i t h e ·o i nc. i ~ l)o,er of the heav :.iitu men::i cont i'1➔ i "l it , H i3 

quit~ ev i dent that an e.ate e s ., of c a.r ben or othor na'Jerial i 1 il l :::,rove detri 

r1e:.1t i . It i .• u:r otl r ec a l led h e r e that t h is b t b.e r eason fo r t he lov, t er,::'lArn-

ht!"e advocated for the c o::n. oven product io::1 of tarn . V :douo metho . ci of' ref in-

i n[; tl1i'1 crncl.e tf:.r have been e:::ployed unrl thP thirk , vincuono ::::Jterif'.l ~:r:o-:;'1 ,13 
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Ih t:10 e:~_:,lico.tio;1 of the t r:;; to the ::--oac: tr:o ce erul methoc;c n:-P er.:-

ronst tc-tinc the road of t-r-co\Ared 

a::::irilyin~ it duri;1::; C'0'1Ctn1ct io21 • .. oot caal turn ere vA::-~r vincnouc •. n ,' c-onlC: not 

be appl i Ad at a ll sat i sfo.ctoril;' while cold , un,i coneecrue::.tl:· Ji,,at is urnt~ll? 

ll 1w't ";c m } ,. tLcr U r.uicl . T:t.t· ro!:'d surface should Of' fre e fron 'nst , dr y nc. 

s,:;eepinc; the loo P. nst a.nd l_)a. r tic lfls off t he snrfnce , .,. thH .: t t r iz sr,TP.n.d on 

c.r:c: tho1,uughly oroo:r::et i;1, uT:.' the road close. to traf:'ic until the t'lr dries 

ancl harc1. ns , anrl t he;1 e. DJ e.11 cover in::; of s:.nrl or cru.vel is uppl ied to e_b::iorb 

the extri:t t r . lech.:m ical nean !'3 of p 1 in~ thA tar }1ave ;een inventec' :1~c' r re• 

:9rovin.:_; economical a.:1d. ~ooo. reou ltc o.re ueir.;; obtcinecl ?.'ith the~. 

e:onsol i dn.t e d and +,he firnt course of atone o:_ppli-

Ad nd rolled . :t'hen '.;O~et it:es hot tc.r b Ul)!-lind to the co11rnPs sinc;l!' .ut t:.i s 

in not ut all necec.!s~ry and an nr)pl icn t ion to -4;_ ie top la~rer nu;r O . cr-uffic ie~t. 

Af'ut➔ r thin is l)Ut on dr es.,ing of fine r-,ut, ➔ rin.l i:1 !)!)liad and the whole is 

uell rol l e • A ron. so t r eated will h-ve u 1 of it a int erst i cns rillnd ~ith 
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hora attJrial c.nr'.. no em:cess of tur is used . A ro<10. so conztructc( Y il:1• c.:--:1 r oa ch 

verr closely 

, ly tarred road after oei!1.:; :rcDj :ic-+; "}d -'..0 travle for c nho nt time cloct:ly ro-

ne1a~les a IJl1 lt . It is CJr1ooth a f f irr1 , not so ha.re~ strface as ns!)halt, un(;_ 

li ~ractically noine less. ~1ile in ~ood ron.ition it i~ to u ~ront n~tn~t ~ te · 

-proof an· ::...lnost duDtlHs!J . end. if t!lo :~rO)<~r r..:::iount ofter .,[,S "uee': n.::·lied 

ii; offers less :-es is'.. o.!1ce to tr1::.&tion t:inn an orfinn.r~ r.lB.c •.. d"n ro._c.1 . 'l'h., 1,rorier 

anonn: of tur rur dred ·ill de:,e:,<'l on the fluidity of th,i r1a.t•~'."'io.l :.:-:_,; t.,,1 t;,b

co:rbinr; power of the roc.d gn,y . 'l'l·,e cost o f tar treat me -:t on a road. c :1:-:ot be c'..ef-

i n i te y stu~ed at thin tir..1e, out r Hce:-:t rl~forts of the 'ass .chusett:J Hi lmuy 

Com.·-::lission see:r1 to sho,· t l, : &. couti-ri'_; of t.nr etti ".;aole fo-:- nos', ro d.3 ;•·ill co :Jt 

·oct ;e ·:-: six [t!:.c1 ten cents p ,r '3'}1.tare ? rel. of st rface, o.:v'!. t he na.:rlmt::ii::;e .C(-l cost 

i s reduced l'!!at erin.lly. 

The!'e are vurious :d !1ds of oil8 ,:-.eri ·tid fro:-: innu""!eruble nonrr.t>:s , the 

nont c:eneral cl " '.3es '.:,e i:;,-:; o.nii:ial , ve,'.;e o l e ar:r. Mineral . Of thece , ni:-: ,r 1 

after era:rioro.tion of the mo r e vol tile corrnti:ne:,ts . The oiln fro!": t:1. --ell3 

·n t~o ,nstern ~urt of the Ur:ited 3t ~A" nre for the -ost po.rt puraf~in oils 

nnr.7 are p r ctical.i.y un less ,s bnsA i:;inc.ers in dnnt ,._,!'•Wn:,-l:ion . Thn r.,ent,P,-:r: 

oil~ 'Y of s(h.ltie ch .. ru,t":: ::- r'l '!', very veluo.ol an ,.jindt<!'n, r.ile thH y;ells 

of the south a r e r.i ixed nd onl~r of reln -!; ive vu trn . 1 u::-ious r:etl1ods of rofininc 

the cruc'.e oils ere used anc" t:., rf-t-iduur.w froa t.:e3e rei'inin0 s nre ,·; .'.t~, i.; ol 

1. 0 ecl. ~u3 I'o 7-1 u a.::.r:: licu'don 6 tar:::. Tlw :::urfnee 'houlcl 



- ) • ...i -

the ron.d '3tu•.:ocfl. I-: ~or.:P cr.ces r.hen t'ie oil is ,rer:' 9VO! l:r c' intri.:in:ed r :ir: 

tion of ~ucada~ ro ar: □ 

on Pe:rth roads wi t·1 v cco dine to t hn local i ".;3r ~nd the h. ind:::i 

of oils useo . It hi.c 1;roved to 'oe a ver:r eff-3,-tiv•, clnst la~rer n.n(~. in co::.e 

c u:3e s ha.s in:rirove t h e ono itio~ oft:_. rood ton con9 i.tle- :·)J.r, t1xte--:t . 

dunt . Ow i nc \ o ;_;}1 i9 qnalit~r of the 'o inr::.er 0 of this class, i~ i'.: tivi ·e:1t t:10.t 



nnyrc·epo.rl~c' rou ·, )ei .::; J ~irir:klt:3d usua.lly fro::;. a;1 oz-r' inar~, ,. tn:·i:'-:; co:-t. Lbont 

tr·o p:::, lico.t ions of ',0 so luti o;1 are no.de in tlw fir!Jt '1''89~,;. o t !1 rlR:'~ c..·1,· ~Le 

tenC:e!lcy to r13tain l'.!loistur e to a consic'nrr:.ble l<1n,:; th 

of tine. In the cottr !1•3 :: tir:1e re.ins \~ash the c& l ci m chlor i c':.e ou t of th,~ roo.( 

n1y 21d the a:,) licot ions J'lad.o f ror.1 tine to '~ir.1e re nm r,J.ly fron 8,.- to 10 so-

of i-'.; t,::21ds t o p r olonc the life of t ht-i ron<.l 'oy r et ininz th y.ro 'uct:-: of [r . 

'.rhere a re a nuM.'oP,r of other sr,l ts or s l t s l ,t i on:.-; ,;;h ich are usec' in rlH '3t ~-::-e

ve:it ion 'uut th, tre i.... --:e-t Os~ ";her.: nust be or.iit-l;e. inn s:rtuch n t'l.e!' e.rH 11 of 

a. class and oe ,eral t~'lJ o h ve 'oee;1 d. iccussed . 

The ter.i~)or r:, il , ... 'L tnr 0 i nd ,r£: , e-·1ulsion•3 o.nd sinilar preraro.t io;13 

co~e next in r der and o. short tr~atnert of the~ in neceR~ar~ . Sone of the3e 

re a::_?p lied. a.s they are f ound in nature , ~:h il e ot}ierc "re p re rre' unc1 nppliecl 

as A:rrnils ions • Ve.:;eto...:>le oilc, 11etrol :n ~• £:.!:(_ tr.r oiln are of th"l fi .,t :ind . 

~?hese mate rfo.l ~ ull contai;1 a cert 1:, i n a!!lount of t:i.1e Jintli::-i:::; 00.oe , n( c.lL o t.0h 

-ton. very linite extPnt r ·3:ntl".; ::io--:,wr:1at i :1 t1ie · 1:1.c-0ur.ruletion oJ: t is ·:J ·i:1cli·1c 

na·ce ria.1. after a. ,,af:lon of rwr,l::c ";ion • ~?-,eir P,ffe~ t . however , is not conGid.

erc~ to be of very r.:.ateriul valuH . ·:iater- .:;as tnr in one of tne ".)<:)st tn:"1-poro.ry 
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o. cnnaideTable w::ter.t . 'r'1e lorn of a;::i:,lict' t ion for tr.c ratrlrialc of thj_c cla::: -; 

he.:r,s chenic 1 w-:u l riion~ he.VA been :r.:ost uPo( r'or C:.n ct 1rf• tmt i ve c ttr, t o tho 

tnece sub::it r..c en is t o tak e oor:ie oily .m.to:-ie.l < nd ~t:ld to it 

of a lkali . a teru i l , ~hicil na ke c it mi:Jcio l e wi th a te:::-. A ;1Hc:1a.:1ico.l nif:e,.. 

h n ~)AA:1 1.1 ser.; t o 3ome ext e11t in 1 1dcth there r e t wo tc nks ,. hie:. i'ecc into o. 

co:!'.:::on n~ceiv e r, i n nhich th re i:.. n·r-:..Je:- of Tuvolvi:r:c; C'i8C S or b l a<'te n, \·rhich 

t::1or ou~hl y J"'l i.· the a ~e : f r o~ t ~1e ne t a:1.;: \'! i th the o ily 'Jltbst(d ·ce fror. the 

to ~::;c,t in i tn r ai:3 a p r ev ,=mt ivP. . 

I n the choicn of du s t :!)rever.tiv 's cce non;' io usne.lly tr1. A1:-o.r.ou:1t o n-

th dirt roudn . Fo the ha:::-f rose~ oils t.n~ ter 9 r rH r~cocni z ec to b 

.... -,_r; uO 

!'1a 1 ,·ye valni=.i . h e ch oice between oil £ nd tar wi ll de:pen . on vario·rn c ::-isider -

ationc of locul ity, clir-iate , rainfall a.:.r'. o forth , n.n "l a dofini : e st~ .. ';er:ent 

c o 1ild not e g iven here . For d irt r<r c'.s a!1 oil c ont( ir.ir:0 t he n.axi r:ru ::i a-::011·1t 

of \n.1e- fo::-r~inc natera il woul d o f conr::rn '.J, n0lActed . A YP. r ;' c lE.yor ::ioil woul d 

be tr 

I r. snbnr '..?~ n ro ..... ds a rider choire · '3 h(',U an .11 kind:-; of ::1uterlial 8-re ea::dl:;r o~)-
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tained n~, u~u.lly ; ter pipec rti ..,.t; fr~1 r;uw 0 t ir..torn.l s m: sc.l t solutio!cc c an 

a nd .. r.1oet permanent 'uindcir<J nhoul cl oe usPd 'uy all r::eanc o.s t;lis 1·.r ill t1:1r~onbtec.ly 

p rovA the most econo mical in tho end . 

On the \"hole t :':1. c.; lec tion of the r,c.teriul to oe u ned a ., a r".n ;:t J::C-fo,n::-,t -

o f study 'oy experi1-mc ,d roa-i :)Uilders u:o.d axperi r:e'1ter<J i 1, :-opr '.)uilrHn:; . A 

nuch no r e ex ten ive treatment o f thP subject t:::mn t ha: -:; iv e'.'.'! here h s boc:: n .. C:e 

..... y the Gff ic -, of Public Roaclc a.nrJ the resnlts of their experinents can bf:' fonnc3 

GOVERlIEENT C 0- CPEl:ATI ON . 

cour:t r y l ess tnickly l)Opula',ed , the need f or :;ood. ro a :: 1:'!!13 c nci i.r1 .. era.ol:r less 

k ee':.ly felt than at t h e -present time . Tho local su::iervicor of ro ::,r: ,:mildinc v:c.s 

nlco equal to t he occasioYJ. no l o'1':'.' [1.5 hi·J c ~tins ,:; re sin!)l r to usGist nc.ture 

or nu.ove o-;:is tructions ion:; a p ro,osed ron te , but t t he ~rese:..,t tir:e in c d:-

cic r at ion .f the nore th ick l p opule.ted secti.on., o. t~ttt>r rot .. drc.y is needec. 

and a a.r d curfac,3 ln r quired . ":le local ::u:·nrv i'Jcp• no, , feels his ,:JAficiency 

in 3k ill ~nd resources and he finds that, contrary to ,-. L • 
1 r , .. er , 1r.:e a, 

cu..i. l 111,0 11 !. eoli t : to t,iv . crnrtnin 'l.unner of clay s for im:provinc tLc" :!)\bl ic 

:1i::;: wc.y . In orce r t hat fund-; may be nvti.ilaole now for roe.c: cons~rnrtfon r:ont 

ctv:';;es h ve p ssed law levyini; n direct road tax on not 0:-11~, i nh '.Ji :ants of 

concitry cJintr ict s but u l so o cit:,, :)eo:rile . Thi"' pnts the roa.c. CO"l'iisioners 

i n a posit ion to hire both skilled en( co!1r:.on lo.bar t o 0u Hd. th"i "?r o~1er roo.cl 



ly uP-en o.!1 CJYP"!:"'t·' to tl ,, r:tP,t A. T •. e National Gover!1:'.'!e.r:t hus establiiJhnd. a:r. 

Off icP, 0 ; l' o lic Ro de in t>ie D0-;_~art1;,e::t of A3riculiure nnc' ,~yre:d r:< !·t:· ,re be-

inc mwle fron tine to tine n:-.d the r esults rmolis:.ed .n' cli2tributed froP.l tine 

to tine to loc a l r oad. builder3. Thu 1 there is only o '1e ini t inl co flt in a scert -

i ininc tht~se facts and. e.11 the st tes nay ao i dt.3 oy snc:1 l:nowl ec~e. The Go ·1 ,1rn-

r:i;nt y il _._ also enter into an e::;reenent t .1 build ob~ ect leo:-:on r oac.s a s they have 

clone 0!1 several occasions, i n v.'h ich L1ey f 1 lrnich expert lo.bo!" anrl en.:;ineers 

f or no col!l},enso.t ion , r;hile loco.l builders f urnish conP.:on labor and r..c.chi:-ier y. 

Thi3 Y::et:wcl is ver~' dva.ntaGeous in that the local off icArs r.iay have r-, pro.ct ic-

o. l der::o nstrat l on o f' the best method of i:::1p rov i:c t:1u roarlc: c..t t'tat p l ace o.nc'. 

th ex:pert dvice is a'osolutely f!"ee. tl::rny niles of Object Les so:1 11oacls ~1'.l.\"e 

alrea.dy oAen .:,uil t in dif ..:ere','; "ltn.t es and. the Office in . o.s ld. nr::ton i3 boinc 

more r P.~ o0 :-iizAd each ye'lr .JY ConGress nd liberal ].)l')ropria.tions ar0 ho__.,e-' .?or 

and gxpecte1 fro~ no ~ on. It is hoped that each l o~e l bo'rd of mtpervisors wil l 

profit uy tha experience of t he 6ffi ce ~nc. the-t the roads ,;hich ure to 'oe 

bu il t in t hP. future ?Till be cuilt so that t:iey ,.. ill withstand the tra f fic to 

which t her are to 1)e m1oj e cted nd the. t perP.tanfln t r;ooc1. \'!ill resnl t _ ron t he r: 

v•prk of t he Of_ i ce of Pn'ollc Roads . 
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