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HIGHWAYS ARD AIRWAYS

By Thos, H. MscDonald, Chief, Bureau of Public Roads,
J. 3. Departsment of Agriculture

All highways are essentially military highways and
as such may have directi relation to the service, supply end
guidsnce of military alr actibities, That is, £f we sre %o
accent the theory that the theater of defensive and offensive
operatim is ne longer limited to strictly tactieal areas.
Probebly the most compelling lessom of the late war is real-
fzation of the fact that these liwmits are coextensive with,
end aven may exceed national boundary linmes., In this sense
the potential militery velune of any parbicular highway is pro-
vortionsl to the economie service it offers as a counection
to the various sources of supply, whether these de centers of
manufacturs, poiuts of concentration for foed stulfs or m&m
arsae, and will even extend iate the timbered sress of omr ne-
tional foresis,

In the coordination of our Federal highwsy system the
seonomie purpose Lo be served ess a paresount consideration,
but it is also interesting to mote that «il the importent aili.
tary connections shown oun the maps prepared by the general staff
of the army sre incivded in the Federal ﬁighamy Bysten, The



fmvortance of this dual charscteristic is obvious,

1f we accept the premire thot the uilitary value of
& hisbway is proportional to itz econcmic value 1% will
nuturnily folisw un s corollacy, that military flying i
properiy a concomitant of commerciel avistion sgd % {= in
trnin sense perhaps that the relation bVetw.en highways and
airsays oo bo mest easily recognized, |

fivers sud pallrosd lines, becauss they are readily
lcentitied, hnve long been recognized as invaiueble guides to
the rir man, To o lesser extent thiz te true dw of sur
hnigoweys., Put with approximately 3,000,000 wiles of Federsl,
Btuats and counly rosds or very sesriy one road wile to M
souars wile, criscrossing the couniry in a close grid, &t is
obviocus that if highwsys sre fo B¢ depended upon to assist
the aviator to determine his position or %o guide him %0 &
destination, some slandamd eysiem of identifying, ot lengt
the mejor trunz lines, aust be devised,

Tive or six years sgo the ides of peinting & unaber
or same on the highwsy surfece as an aid to siy savigation
might have besn comsidered fantastic, or perhaps $6 the wore
practicel mind would bave provoksd such guestions e @ "Could

such markinge be read from the alr and, if e, al what halght?®



Fould they not reguire comstsnt repainting amd conseguently
b costly to melntain?® *¥hich, of all the 3,000,000 miles
T roeds or routes shall te marked®, and heving selectsd such
%mutu, ®¥hat =geacy will, or is dest equijzped to undertake
B8 marking and be rasponsidle for asintessrcel®

The first question has {ts ansver in & pmctié}ﬂ
 demonsiration. Batween Zasdford and Pittsburgh, ?mayivm&u.
om U. 3. Mo, 30 several numeral markers have beea pafuted en
he rasd surface by locnl intereabs im accordance with in-
stractions issusd by the teronautics Braseh of the Uaited
"?,?t#.im; Sepnrtment of Tommaerce, The characiers are appmximw

,tsm feat hizh and 1 have beem told may de easily read wunder op~

tion sbove the pavement., Cbwicusly, renge of visibility w!n!w .
proportionrde to the size of the markers end larger cherscters -
should be used when the pavement width permiiz, The ﬁrﬁ;ﬂ‘&m i
wkility of air markers has received cfficial recognition ‘&a one
@mm where the State Mghway Department hms been mthaﬂ;xa& to
‘make an sxtensive survey to determine the spproximesbe cest of a

ﬁtaw wide system of pavemsnt merking om its highwiys. Turther-

;l;mm& this State has also reguired its seversl municipalitier o

paint their respective place names on 8t lemst one flat roof in

emh town, I do not know rhat srogress has Deen actually msde in

‘dimary almospheric conditions st frem 3,000 to 4,500 feel uiw -



v & v
this raspect, tut official imaugurstion of the movemenat ig
#tegni Tioant,

o gusstion of lurabillty snd msintensnee of the pavew
want aerting e Bas racsived o great deal of attentiom during the
past teo gr three years, The Jmited States Burean of 3Standsrds
Was ands con? tzhous S1ve tests along thils line, ne have the of.
Sitnioas shorged with tr.affic regulsation tn ssveral af cur larger
chtien. o bhe reselt af thess tests and iz cooperation with
P eaderds Tosaeiltten of the fmerican Association of State
Highe ey llcisls the Barape of Publie %pods bas adopted s wpsel-

fivstion Yoy palints designed to mark treffic leues, and ¢

to ratlroad grode sroseings, The {den of using o 6&'%3 fabrle
Lasrepantod with white lond and designed to adbers 'ta;; the pevement
ek alse boen boken up by seversl memafastoriss concerss and swb-
Jeeled Loy awvery tasty, Obvieusiy, the m&biliw 05’ th& mm
#id. depend woan bhe wear snd Lear leponed by tm!ﬁt;. cmmw
a¥ Wer paviement and also upol westher conditions, 8 a rmfé :
aunbing bo b Uskiand, Califoreis sirpert, hozever, mz@&ingi
plases o g#ar ago are still elear, 4istlaet, and asstly resd et

as sheveiion of 3,800 feet and heve motl bewm repsinbed. Frobably
aoh mere Wess teo rapafotings m yesr #11ll be reculires sfier the

tndtlel werkisg.
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¥e are praesupposing that the pavement i m%xm mé '
impervious 2nd of 2 textura that can be readily painted. | mx‘#
are a great meyy miles of construction on the mm»ax Righvay
System, howaver, of & type that Joee mol pressat a surface oape
able of being msrkad economically and if our air mﬁmm |
to he complete nnd continucus 16 may be necessary %o devise
soms means of dlsplaying » temnorary marker, confining pernenent |
d4enlay to hrrd surfaced ronds, bridge approaches, and bridge
floorr where the truseee or suard reile »ill not cest u»,o'ba-
reuring shadow, T have no dsubt, however, that mn sdequate and
economicel marker for renersl use on the intermediate arriae
ferior types of comstroction can be devised, |
As to vhat routes sholl be mmbered, ‘
Ais far as the Juresu of M&iﬁ Roads for m momen il

econcernad, I feel thot the mumbers smu be m&ﬂﬁm w 4
system of interstats and transcontinentsl highwny o
the imerienn Associstion of State mm Mﬂﬂﬁt m
mma mé

by the Secrstary of Agriculture to be mnifo

imown ze United States Wighways. This system aggregsl rox

mtely 98,000 miles snd includes all of the msin erterial Migh-
ways, z8 well as many miles of less im mwm rw m
crossovers. The system to bs uc WM been m&apwﬁ by all

tke appropriate U. §,

of the States and shield merkers o4




nusber and State name are in place on aboul 90 per cent of ths
uileaga; The various routes are identified by number on State
Bgheay maps, on official maps issued by the Burean of Fublie
. Roads, the United Ststes Department of Commerce sad on some of
- the more recent maps nublished by the United States Geological
In addition to alr marking the designated U, S, highe
ways, the Statese should place supnlementsl markers carrvying
;,'t&w sprropriste State route mwamber, near all trunk lime intere
sections, thus giving the aviateor itwo rectasgular coordinstes
by wshich to definitely fix hia lecation.

Thins brings us to the questiosn of Lthe marking agency
_sand responsibility for msintensnce,

| As #ith the highways, the airways and sir transport
must make their bid for public support. There sre many instanses
: where local chsmbers of commerce, the National Axchange Clubs |
: ér, sther unofficial orgomizations hove, cut of fullmese of their
sivic pride, done much to imculeate s spirit of sir mindsdness

_ By painting the nemes of their respective towns om the roofs of

oconspicuoue buildings sad to & lesser extemt, the route nusbers

| o thelr a djacent highways. In a democrsey such ss ours, local
© pride in public activities should receive every commendstios

. and sncoursgemsnt. In our inidisl experiencss we a@awe' auch i

debted to civic orgamizations,umofficial trail mesecistions sad
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the like for their wanifestation of interest in establishing
gz harmonized intersiate roed syetem. ¢hen, bowever, the &wi%l&y
conflicta betwesn lscal interests reached proportions thet threate
eaed i braloud real economic needs gpd destroy systematis %-
ordturtion =nd nead of authoritetive and officisl Jdesignations
bueoms obvious snd resulted in the adoption of the U. S, nusbared
sy=tem sg we have & Soday. %ith thies experience in wing I
uresnt Ly recomusnt thol merking the pavement surface De ﬁ@t left
autivaly to local civis intorsst, -oleat as thie may be. Under
the towvze of the Yeuisrsl Higheey S0t the beresu of Public Foads
mny, uron the initiative of the Stnte Wighwny Tepartments, gm&- |
cincta in the sost of erecting highwsy markers sad signs ﬁf m |
atenderd destipgn aporavaed by the fmericsn Sesoglistion oft m&m
Bighwey Nffinisle on the same Dmals ax any other Mm m & *gsm-

Jeot conztraction agreement, 1 feel, tharefors, that m Zs'

i1dle sgency through vhich alr merking may be carried om ﬁ,a am
aranted, Ths intarstate and tramscontinentsl Mgmmwg m mw
dusisnetad by musber, A comwd tbtee of the ifmerican %Wﬁﬁ&%m of
Sente Fiphmey M1ciale on Traffic Uentrol mud %zamt;;, whoge |

Funrting it 4o to VEOPRES &Mﬂnﬁ'ﬁ far Qi@w ani ‘Qw s g w

for cdoption as stendard desige, is setive and gmmrmuy the enly

further remiresent is officisl cooperetion om the park of the amm



@$tate Nighway Departments,
There is ancther phase of highway construciion M ey,
ir activities. This s the constructiom of amsrgency 1mm |

t & relatively small expense, be adopted to sssist our Incre

&mm in the highwaye. Supplememiing the servics now mﬁm
‘existing airports and regularly ssteblished aray ﬂala&a» w ~
punicipslities throughout the country are pmﬁm to MM
srmaneat flying [leids, Uhsse munieipalities are all m m |
ederal Plghway Zystem and the fields will be served of ther ﬂmﬂr

imfﬁireetty thereby, but conveniently located mrgw MMW

[a‘ eszential to the safety snd sssurance of owr m».mﬁy -
ssing sumbar of amir treasport passengers. Several fﬁ.ﬁf&&t of Ma

baracter are elready provided; some of them olaborately equipp
odlighte or beacons, but I refer more specifically to mm

&iwsa located withia the highwsg right-of-way xima.
17 noything of this vature is whdertmies, it sh jj 14 nel ':

8 laft antirely to the sporadic efforts of an}» a&ami&a, M&

‘m& ravs all tha elements of Xetioual and State awammaw
operstion and thus be brought direstiy wmder official cemtrel,
z‘j*i;ef:z,y. 1 »ight urge as a preliminery step, the creation of & Jolnt
Bourd to consist of represemtativee of the various Federal mm~» '

m&ts intersagted in alr treasporg, mmmﬁ from the Stele W, :



o 8w

Departments and of the Burese of Public Noads to formulate a
genersl policy which should obviously be suffieiently broad te
adequately desl with our great variety of topegraphy, tewperabure,
and genaral atmospheric conditions,

e details can be morked out r«&d‘&,}.y and I have km“} ,
doubt that eith able cooperation of ocwr Federal &tyurmn%h baving
to do with air navigation and particularly with onr arwy miaﬁnﬂ
who are perhepe the ploneers in the alr, we would soon mgxw-
ount of awergeuncy landing fields in our higlways that would be Gﬂ’ |

fneatimeble value a9 & m,fmy'facmr for ths avistor,



