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Publiec Highways.,

The roads of a country are accuraste toste of the degree of
ite civilization. Their construction is one of the rfirst indica-
tions of the emergence of a people from the oavage state; and |
their improveuent keeps pace with the advanees of the nation in
population, wealth, industry and seience _ of all which they are |
al once an element and an evidence. |

In the construetion of highweys it will Le found, on refer- :
ring to the rocords of history, that the first place must be giveni
to the louans, Even at the present day, after the lspse of nearly ||
tvo thousand years, their roads may be traced for miles as perfoot]
as when Iirst constructed. The moet modern constructions appesr to
be only imperfect and inecomplete imitations. They were dressed-
stone pavements, with foundations of conerete resting on sub-pave-
uents, the whole being about three feet thick,

mﬁmmmhohminthumtm of construction was
in 1764. Up to that time all the main or militaxy roads throush a
mmhuhanmnwm:wmntwthaumﬂmut 3
Roman highways, regardless of coet, while the so-called country
Toads were the most gonceivable constructions.



A French engineer named Treésagnet had been studying methods
of economy and, in the year just referred to, began to put his
studies to some practical use. He rejected the old plans and re-
mmmummtomwmmmwmﬂn
means he lessened the expense of construetion about one half. Tre:-
agnet used pavements of rough stones set on edze: on these wes
.lmthmmubrﬂantnmlmlumammmm
in one or more layers; then the surface was finished by adding a
thin layer of gravel aes binding material. The roade made accordins
‘o their method proved very serviceable, and being quite econom-
ical, were rapidly introduced into the agricultural distriets of
rrance.

As the French progressed in the science of roadmaking the
™glish began to gain in practical knowledge of the subject, and
“inally to improve upon the methods of the Prench themselves. In
2sing small angular pieces of stone laid upon a foundation pave-
uent wmmmmm.wmxwtummm-l
am and Telford, whose methods involved the same principles more
than thirty yesrs later. But this fact will detract nothing fron
the credit of John L. lacadam. He was a man of sterling honesty
and rare intelligence; and these qualities with his practical
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knowledge and good adminisirative ability, accomplished the great |
mmmmmm.nmummmwm-
struction previously followed and adopted one which soon proved i
numm-mum.nmhwmmmngtnanm-
try roads of Furope.

In tracing the roads of America we £ind they had their origin
in the old Indian trails, In the early history of this country, |
when the settlements were few, all intercourse was carried on by |
water. As there was no necessity for roads they were omitted; but
uthmuthMu,thamumm.
felt. As the country grew the roads, being the only means of col-
immication hetween the colonies, beecame very important and soon
the people realized the necessity of having better ones.

As the result of this feeling numerous corporations were
rmrnmmumnmtimmmmmtm
m.mwmhmnmmr-rtnmﬁugq
of traveling over them, the sum depending upon the musber of hore—
os end the size of the wagon.

A few of these toll roades, as they were called, proved a suc—
cess; but the majority failed to gain the favor of the veople, and
in 1802 Congress passed an act providing for the building of natio-



al roads for the purpose of facilitating intercourse between the
westeorn states and the Atlantic coast. These roads were to be laic
out under the direct authority of Congress; accordingly in 1811,
work wae commenced on the Cumberland road, which was to connect
Ohio with the coast, m:nmm.m.mmmtm
me:mmeGtimﬂrﬁm.m
manner of transportation changed, and in 1834 Congress turned over
to each state the finishizg of such parts of the national rosds as
vere under their jurisdiction. That left the matter divectly in
the hands of the people, and through them we have the roads as we :
find then today.

Rapidity, safety, and econemy of carriage are the objects of
roads. They should therefore be so located and constructed that
Lerchandise and rassengers, may be transported from one place +o
another in the least possible time, with the least poseible labor,
and oconsequently, with the least possible expense.

To attain these important ends, a road should fulfil certain
conditions as regards location, grades, drainage, surface, and
coet. The locating, or laying out, of a road consiete in deteruin-
ing and marking out on the ground those points through which the
road should pase, in order to satiefy as nearly es possible the re-



mlurlzmmmmmt-.nm“mﬂr—
Tect the location of a road, are as follows: as to direction——
tmtummuu-trumuwmuu.mmm
deMWMMHhMMmﬁ
as to slope-- that the road should be as level as possible, and
that 1t should avoid all wnmecessary undulations; as to coet—-
that the emount of excavation, embankment, and meehanical struc—
tures should be the least which will make the road what it should
be for the quantity of traffie upon it. |

The grading of the road and making it suitable for the stone |
bed is one of the most important rfeatures of road construction.
This onee proverly done is permanent. Wherever possible all hille
should be cut and low places filled, so that the maximum grade
vill not exeeed five or six feet rise in one hundred feet: where
hills cannot be reduced to the grade without incurring too much
éxpense, the should be avoided by relaying the road in another
vlace.

On every mile of country road within the United States there
falls an average of twenty seven thousand tons of water each year.
Beeide this there is the underground water and that which comes
from springs; and as water is the great destroyer of all roads,




———1

7 6

itum-wtormmplmmmmtem.
r&ntmrmmmmnmmutemmnmer~
drained; this gives a compact earth bottom upon which ean be placed
2 s0lid yoad. The surplus water which falls on the surface is dic.
posed of by means of side-ditches; these should be deep and wide
wummmﬂtutammmnmm.
ATter the foundation has been thoroughly prepaved the real |
wmwmmummm.mummumm—1
bmammiﬂainﬂinlimzaihamimuﬁhﬂmmwap-
u.mmmﬂmmﬂumpmm-ermmmu to
bamoﬁbﬂillmnrmrmhmmm.mm'“mnr
this treneh should bve compacted by rolling and should have a slight
downward slope from center to sidee corresponding with the alope
nrmmmm.mmmmmnmnmt—-
u.mumworirmluvbrﬂmnmmthnu-
mrmmmum.ummmmmmlumtu
thoroughly compacted, when the surface or wearing stone is put on.
Thie layer being harder will not disintegrate so rapidly ae the
other, With thies a thin layer or binding materia’ is applied, then
the whole is rolled until solid. Last is spread the surface dress-
ing, which uawmantminnhornmonmn: this is
kept damp by sprinkling, and is thoreughly rolled until the sur-
~ace 1s swmooth, hard, and dressed off in a uniform slope from cen-



I

ter to side ditches.

It has been truly said that good roads ave a paying in- |
vutmt.mmmtmltlbeniﬂitnmmﬂ'mm-i
try which they traverse, but also to the towns serving as & mar-
ket to these sections. They help agricultural distxicts, in that
they improve the facilities for conveying the fama products 1o the
mmtuumum.tmmmumm:
inereasing the amount of burden carried with each load. In thds |
manner they have a great influence on the price of coumodities.
The price of wheat is increased for & locality having improved
transportation facilities. If it costs a farmer one dollar to nLaul |
one hundred bushels of wheat one mile on dirt roads, and by macad-
amizing the roads this cost can be reduced to twenty cents ver |'
mile, the price of wheat is raised accordingly. One mile saves
eighty cents, ten miles saver eight dollars ver hundred bushele,
oroiahtmmhmhn—-thuimminmuinpriuuuramh;
bushel-- not con=idering the larger load thet can be carried on
nacadauized poads. The price of wheat ies thus vermanently raised
by improved facilities for transyortation, and the value of famm |
land is also relatively increased. As the time needed to reach the
muw.mmumuhmmmtmwmnaE
market. If improved roads make the trip an hour shorter, the fary i
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ie brought one hour nearer the market. Towns are benefitted by
improved roads in that they inerease the scope of their market, :
and therefore a larger area will bring in its vproducts and take
away its supplies. |
Elaborate experiments have been made by Morin, Rumford, Oor- |
don and others, to determine the foree required to draw a given
load on various surfaces. The results agree fairly well, and show
that the forco is from 1/50 to 1/185 of the losd, depending on |
the surface. The result of all the experiments, as regards the |
relative value of different surfaces ie @s FOllOVE, me sopce |
Wh“mtmmnmﬂuﬁmumm
of Asphalt is 15 pounds

Dest stone blocke 33 pounds

Average cobble stone 90 pounds

Macadam 100 pounds

nnirunrulnnrtuuumhnnlm.uhumuln-uth'

ntruatim.m:mrﬂlrmmnrmdbam-mt |:
mammhmawututhmnmnmtm. ‘



However, 1t is generally accepted that the macadam eyeten is prﬁf-:
erable for general road construction, in that it requires less re- |
m.t-mmumm.m,ummmp |
mount of money expended, gives the beet results as regards the
important quality of" ease of traction.

Notwithstanding these faects the publie highways of the United
States are inforior to those of iy other civilized countzy. Since
there is a general deficiency in all the attributes of good roads.
Some of the defects are indeed the unavoidable resulte of the |
scantineses of caplital and labor in a new country; but most of then
arise from an ignorence either of the true principles of road mak—
ing, or of the advantages of putting these prineivles into prac-
tice. They may therefore be Temoved by a more general diffusion of
sclentific instruction upon the subject: and to assiet in bringing
aboﬂtmmum.umumuhmummur I
Mmmmnummwuntm-mumm |
for the improvement of roads throughout the country than any other |
one society.

The bad condition of our roads began to attract widespread
attmtlmmthimmmMﬂo.Itmﬂﬂ.MMInm-l

provement in these conditions was iLimerative. Acting on this im-
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pulse, Congress on Cotober third, 1893 passed an act which insti-
tuted the office of Road Inquiry. The work of this Luresm divided
iteelf into four branches; namely, to make inguiries concerning |
the systews of road management throughout the Unitcd States: to |
investigate the best methode of road construction; to prepare n:-ti-l
cles on that subject, suitable for publication: and to assist the
Agricultural Colleges and Experiment Stations in disseminating
information. All this has been done, and furthermore under direc-
timﬂ%“%“”ﬂlih”ﬂim- of
the country suall sections of macadam road for the purpose of
demonstrating to the public the adventages of it.

The irst move prompted by the universal agitation was to ,
advance road legislation. This advance proceeded on several dis-
tinct lines, vhieh resulted in the advecacy of more rigid provis- |
1mmmymmmmwmnmmmmm
the systems themselves: more libual tax levies; substitution of
money for labor taxes; local assessment, according to benefits,
for construction of new roads; construction by townships with pow-
er to issue bonds; state highway commissions; provision for woskine
convicte; direct state aid to road-building; and the building of
state roads. Many of these laws have been passed as a result of
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thmum-Mamw:tMimwmmnnnrm-
proved highways.

Economy in transportation as derived fvom good roads has beer
already spoken of, but there ave other benefits to be concidered.
Ty their means the lsboring man who finds his ocowation in some |
manufacturing village may have his home beyond the town limits,
vhere he has pure air, ground for a garden, and a restful place in
which to spend his leisure time. !

nmuummmumummmum-l
sulting from good roads. They bring ue inte closer proximity to |
better schools, to lectures, and to churches. '!hlrmm-lmra
general intercommmnication in the rural districis, elevate the 1
moral plane of a commmnity, and advance civilization.

HumitumlummdmbttmmmwurerumJ-
mmmn-nmlm.mm-muummmmm
tmmmmuumthohnu.l-ummmtuu
Toad making. For better results, to carry on road-making on an ex-
tanﬂmnoﬂa,MWlﬁtthﬂthﬂlWﬂth&m-
mummutm.mmmtmmmtmmu
in a different way. In order to accomplieh this, the offices of
highwey commieeioner and road supervisor must be taken out of
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