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HIGHWAYS km &IMAYS 

By Thos. H. MacDonald, Chief, Bureau ©f Public Beads, 
U. 3. Bepartmeat of Agriculture 

All highways are essentially military highways aad 

as such my have direct relation to ths service, supply aad 

guidance of military air actibltiee. That i s , ff we are to 

accept the theory that- tho theater of defensive and offaasive 

operation i s a© longer limited to s t r ic t ly tactical areas. 

Probably the most compelling iessoa of the late war is real

ization of the fact that tbeee limits are coextensive with, 

acd. «ven aay oxceed aatiaaal boundary liaea. Ia this eeawe 

the potential adiltary v&iu# of aay particular highway la pro

portional to the economic service It offer* aa a caaaeatioa 

to tha various sources of supply, whether tbeee be centers o f 

manufacture, points of concealration for food stuffs or utalag 

areas, aai mill eves- extend Into th® timbered area* of omr na

tional forests, 

Ia the ©oortlaatloa of our fHmral highway system th® 

economic jswpose to be served w*e a f » « * B « t » t eoesideration, 

hut It is also laterastlag to aot® that nil the Important mili

tary connection® shews ea the maps pr#ptr*i by the general staff 

of the arsy are included ia the federal iSgtseay System. 1h* 
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importance of this dual characteristic is obvious. 

If we accept th« presUe thrt thi military vale* ef 

a highway is oroportional to Its eoeaoade nlttt i t will 

n-sturdily follow ao a corollary, that adlitary flying i e 

property a concomitant of catssaereifel »vlftti<» «nd i t ie in 

fcbts sense perhaps that tae relet left between highways aad 

airways cm be most easily recognised. 

Sivere and railroad liaee, because they are readily 

ioentified. here long been recognised aa invaluable guides ta 

th* /»lr man. *o a looser extent this ia traa also of ear 

big&ways. But with approximately 3,000,000 allies of S'edarel, 

State ana county roads or very nearly o»e road oile to each 

square » l l e , erisetossing the country ia a close grid, i t ie 

obvious that if highways are to b# depended t*p®» t© assist 

th« driator to determine at* position or to guide MM ta a 

destination, *mm steadae* eye tea of idaatifylag, at leaat 

ti>« wsjor trunk lines, auat be devised, 

five or six years ago the idea of painting a aiatieer 

or » on the highway surface as an aid to air savigatiaa 

sight have b«#n considered fantastic, or perhaps to the mm 

practical mind would have provotesd such question* as J : ,5euld 

such markings be read freox tha sir aad, if so, at what height?* 
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*•Would thoy aot require constant repaintlag aad consequently 

ftf!h® coetly to -wintaia? 8 ^fhieh, of al l the 3.000.900 al lot 

* s # f roads or routes shall be saerke-i*, and fearing selected such 

*JI routes, **hat agency wi l l , or is b«?t equipped to undertakes 

th® tsrarktiif and he responsible for a&iatcaance." 

fe The f irst questlm has i t s answer ia a practical 

r, demonstration. Between Bsdford and Pittsburgh, Pennsylvania, 

^ on U. S. So. 30 several nuasr-%1 markers have b«sa painted ah 

th* road SARFROE hy local latereett ta accordance with la-

^ atructlons isiusd hy the Aeronautics Branch of the Salted 

^ States •>,p.irtn»nt of ^om^ree. the characters are approxiaatelr 

^ tan feet high and I have bs«n told stay be easily read under or

dinary atmospheric conditions at fron S,QO0 to 4,500 feat all 
1 

^ tlon above taa pavement. Ob»l«a*LY, range of vlelhil ity will ea 

presort 1OBJ»1S to the else of the aarfctrs end larger eharaetel* • 

srould .be used when, th* pavement width permits, Thin practical 

• u t i l i ty cf air smrtesra has received official recognition la ema 
F 

Stat© where the State Highway Separtatent has been authorised ta 
I 
• «ak® aa extensive survey to determine the approximate coat ef a 

•State wide system of prnvmimt marking on i t s highweye. further-
f..': 

more, this State h&s also required its several MUNICIPALITIES te 

paint their respective place nemee ©a at least ©ae f i s t roof ia 

each town. 1 do not know what progress has bean actually made in 
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thl* respect, bat official is»a«arat!oa of th* Stow****** I* 

»l.f;ai r*i cant. 
•«h* suaatioa of hiraBiittr » * * naiat*a*»a* o f th* p»**~ 

Atr'tia*; h«& ;flc-i!v9f! « great deal of a t t«a t i« i dsEFlag the 
t»o .;)r thr#« /ears. Tha halted Stato* hwjreaa af Staadaraa 

an* and* ™ ? *xhuu-Uvo teats aloaf thl* iiae» a* have the of* 

i'Ui.u* ch»rg«d with traffic ragalfctloa la several af «ar %mm** . 

cHii-...,. ... tb«* r**i4t of theae teats aad ta coop«ratio* with 

t&,' • •-Jii;Jr;i* ':«*iKitt#f? of the .laerleaa As*ociatioa #f'State • 

Bi#fc*»y Official* ths 3am;%a of Public •*»•<!* he* adopted a wpaei-

fi«';^t'.&K far paiat» d**i«nad to aarh t raffic laaea, aai sajpsaaatoss 

to railroad gr&d* *re**tag*. the Idea o f u»iag a *a*v*s faart* 
i.«ai'i-:ir*»i«i.ii4a wita «htt* <**wi and de«l£a*d to adhar* to tha pewaaaaf 

ba* s*i*o »«*» up bv *c-**r«a aaaafaatariaf caaaaraa m& aai** 

j«?^Uni to s w t n test*, ''fevtauwly, the durability af the 
*IU depend ta* wenr *a«! taar lapaaad by t raff ic , cbarawtar 

of y.'i pavswsai aad also apoft **«ih*r aoud'.tloa*. a® a road 

tb fei-uki, ailforai* airport, hotwver, aarkiug* 
" '•'•"**" • - / « ' ' * .'re **iii olf»«r, llsttaat, aad aaally read at 

- i y V l « t s « ' f - , 30 ; fe*t aad b**e aot W*a rtpaiated. Probably 

- ' -T '* ilntlng* a year will be re-valrec after tha 

•a'.tUi. «&rfcttg. 



f e &T9 prasupposing the* the paveaeat is dustlass sad 

impervious wad of a texture that earn be readily palated. Share 

are a gr«*t aesgr miles of construct!oa aa the federal Highway 

«y*tea, however, o f a typ* that does act preseat a surface csp-

.-Me of b®taf a<Mrlr»d eeonoisicaUy aad i f cur s i r aarkiags are 

to >•<? c obsolete aad coatiawous t* «ay be necessary ta devise 

sosae means of displaying a taaworary Marker, soaflnlag p#«sm»®t 

•M sr>l«y to hwrd surf seed rondo, bridge, approaches, aad bridge 

floor? where the trasses, or j»uar& rai ls will aot cast aa ob

scuring: shadow. I have ao dr»ubt, however, that aa adecaate aai 

economical aarker for general us® ©a tha lateraediafe or In

ferior types of coaetroc ti on c«r. ba davieed. 

4s to vhat routes sh&li be tniatbared. 

aa far aa the Barer* of Public Heads fer tha WMMT i t 

concerned,. I feel that th* n«h*»ra should be restricted to tha 

systea o f Interstate and tr^oscontiaeatal highways aelasted by 

the ftMrlean *»**o*»Hea~ of Stat* WL0MM~ Official* aad «wawr«* 

by the Secretary a f ..Agriculture to ha uaifofaty aaahared aad 

haowa as Halted States Highways. Thie *y***a aggregate* aapraxi* 

a&tely 98,QG$ a i i « » aad toelad*?, a l l of taa aaia arterial hfgh-

ways, as well as away MIL— of laaa ftajtttaaat lateral roads aeaV 

crossover*, fh* eyatwt to be ao MSAHWA ha* Warn adapted by a l l 

of th* States aad attala" markers csrrylag the appropriate Q, S, 
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* number sad State warn are in place on about SO per cant of the 

s* mileage. The various routes are identified by auejher ea State 

£ highway asps, oa o f f i c i a l maps issued by the Bureau of Public 

<̂  Beads, the Waited States Department of Commerce and oa some ef 

s the more recent maps published by the United States Geological 

f - Surrey. 

In addition to air awrltlmg the desigaated TF. S. fet^m* 

ways, tto States should place euaplaaaatal ami&ere earryiag 

the appropriate State route number, se&r al l trunk l ine Inter

sections, thus giving th© wia tor two rsetaagul&r coordinates-

by whleh to definitely fix Ms location. 

Shi a brings us to the ejaeetisn of the asarktag agency 

amd responsibility f»r malateaasaee. 

As with the highways, the airway a and aJ.r transport 

amet make their bid for public support, fhere are many Instances 

where local chambers o f commerce, the lational txehaage Clues 

or other ameffteial organisations have, out ef fullness of their 

civic ©ride, done aach t© iaculeate a epirit of a i r «tsi»d»*ss 

ay painting the names of their respective towns aa the roofs af 

aeiiapica.eaa bull41age «ad to a lesser extent, the route ammbere 

a® their adjacent highways, la a democracy such es ours, local 

pride in public act ivi t ies should receive every ©oa«adatioa 

and #»c©ar@«eaeat. la our ini t ia l experience* wa mim mush in

debted te civic er*«Ki*mtiem*,m*«ffl«imi trail aeeaciatien* mad 
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the l ike for their axmi testation of interest in eeteeliealae; 

a hsnrfonited interstate rcsd system, shea, however, the inevitable 

conf1 lets betwsen local interests reached proportions that threat* 

ened tc becloud real economic needs mi destroy systematic ea-

ordivis'tioa mi need of authoritative and off ic ia l designation* 

b*c>«jw obvious end resulted i s the adoption of the 9, 8. numbered 

s y s t e m as we hsve i t today, tith this experience in wind I 

isr;ei5t .y recosmn^ thit marking the pavement surface ha met le f t 

it •<•*'? iy to locsl c iv ic interest, saiemt as this majr b e . *Jad«r 

th«? t«*rw of the yaaaral Highway Act the Beream af Fubli© Seeds 

»fxy, uron tho init iat ive of the state Highway Pepartasats, pajrti* 

cl'nrt.o in the cost of erecting highway marker* and algae af feme 

atfrndf-rd design aporoved by tha &s«rte*m tseoaiettam af State 

Bi£h*^y f>ffieiwl» on t v e same basis aa eagr othar item tat a pr#» 

j ^ c t construction Agreement. 1 fee l , tharefara, that mha reclames* 

ihle agency through which air mnrfcimg may he earrtad am ia already 

created. The Interstate aad traasaoatlneatel Mgmamf* ar* a&remc** 

design?ted by sumher. A committee of the fceericam ̂ seoaiatlem af 

St-t* Fî hwsar 'Officials ea t raffic Soatrel «nd Safety, whose 

functlon it i s to prepare drawings far signs and pavement marfclag 

for r.doptlo» as stamdard deal**-, i f active and aaparemtljr tha emljr 

further retirement is of f ic ia l cooperation oa the pert af tha eeveral 



Stat* Highway &*p*rta*ata, 

there le another phase of highway construction that aay, 

at a relatively aaall expease, be adopted to aaalst oar Saaraaaiag 

air a c t i v i t i e s , fhia i s the ooastraetioa of emergency laadtag 

places i s the h i g h w a y s . Suppleaeatiag tha aarvie* aa* pravldad 

| hy e K i a t i a f airports aad regularly esbablt»Ja*d aray field** «aa? 

I wasicipailtios throughout the country are ptapesiag to build 

I perameat flying f ie lds . Tha** aualclpaliti** are a l l oa aha 

.j federal Highway Systoa aad t h o fields wil l b * aerved either dlreatly 

or Iniirectly thereby, but ocaTeai*atly located aaergeacy laadlag pla*** 

\ are e s s e n t i a l t o t h o safety mi asaaraao* of ©w ooaetaatiy tm» 

^creasing .Tussbw c f a i r traaaport paa*eag*re. 3**atml f ield* af thi* 
j . - , " - . ; . . . . 

I character are a l r e a d y provided; sows o f tha* e laborately with 

f ' f l o o d l i g h t e or b e a c o n s , bat 1 refer aar* specifically to *af*t|r 

leadings located eithia the higher* right-of-way iia#«. 

If aaythiag of thie aature i a aadejrtahaa, i t should aat 

be lef t entirely to the sporadic efforts of local ageasiae, bat 

should haw* aU tha eleaaat* of Safcioaal aad State authoritative 

coopers tion aad tha* b* brought dtraatly uadar official aoatral, 

briefly, I slight urge aa a prellataary s t e p , the oreatioa of a Jo tot 

board tc coastet of repreeeatatiree of the various iedmral Depart-

aents interested ia air traaaport, *«g$aa«r* froa the State gigbaay 
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Departments and of ta© Bureau of Public toad* to formulate a 

general policy which should obviously be saffieiaatly broad to 

adequately deal with our great variety of topography, temperature, 

aad general attaos-ohsric conditions. 

?h* details can 'be worked oat readily and I he?* no 

doubt that *ith able cooperation of our federal departments having 

to do with air navigation and particularly with oar army mvimlmfa 

who -ITQ perhaps the pioneers in tha air* e* would aooa have a lay* 

out of emergency landing fields ia oar Mghwsft that would be af 

i&eAtlmmvi* value m a safety factor for the «*iater* 


