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M4IN STREET'S OF THE NATION.
Relief map cif the United States in chalk modeiing, used In a study of engineering problem&
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FOREWORD.

Thc natiOnal- highways. The automobile and the tourist have
41.p aed a large part in the developme.nt of our highways. They

created the demand and the Nation has responded.
The g.reat national highways, the Lincoln Highway, tht Lee High-

way, the Dixie Highway, the Old Spanish Trail, ihe National 014
111-tils Road, and many Others have- developed largely because cross-
ty.atginental travel has become so p.opular during the la-st few years.
failey thousand tourists speed over these pavements tind stop t4o

spend a ay ift'one of the beauty spots of Our couiltry. East- is west.
and west is east, on the highway,. and strangers cease to exist, when
tourists meet on the great aventu'bs of

.

travel which they and their,
ears haVe brought into

The" Mate Iriqhways.The Shite roads have been extended until
they Penetrate: every Part of the Commonwealth. They make accesv
sible Ow lakes and mountains, the rivers and forests Ohich have gois
lung laili Itid4p from the tourist's e3;e.

Michitian's good roads hitve reached to the innermdst recesses of
her pine forests and haw disclose'd her beautiftil system of inland
lakes. North Carolina enticee. the ,tourist to her mountain resorts
by me.an-s Of her new 1,mrd-surfaced rdads.- Florida has- built her
Tamiami Trail through' the Everglades. Oregon's Columbia High-.
way has become bile of the wontiler of the country./ Californa beck-
on's NNit-h one of the finest systems of roads in the world. All these
lines of travel are filled with tourists seeking to see and to know thé
unbounded resoures the natural beauties of our country.

THE RELATION Td THE HIGHWAY. 4

Thea highway is close. tli 'revery c1ii1d'.3 eiperience and plays ail im-
portant pitrt in..-the activities of his life. The infloenpe of the -stred is
'second: only to, that of the home. The 'highway prOject holds, for
that: refison; an alksorbing interest ior children in the middle.: aua

..

a
e

appei* gradea It presents wide range of stibjoct 'matter -and an
optiorttin.ity-fcir many forgo qf .aet.iyit.Y. The plan. of stud; for *.e. :..,

. Main Streets' of .the 'NO icine. is- given ip this' blilletiti is found -hi the
.
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FOR EW0111)11

Orga ti (If subject Oft f lee

The child's relation to..

I.

ICentral subject

Science.
(fleography.

History .

Literature.

11.

Modei or study. Modes of e\pnK-
sion,

Gesture.

Making.
otwervat . Modeling.. Form .

Hearing language . Painting. I Number.her.,
Reading. 1 )raw ing.

Speech. t) t.

trading
Wri ng.

Iv.

Modes (if jwign;01.

.M

I. The central subjects representing t he vhIkI's interest s Et% enoes.
II. The modes of study, through wldch the child receives his m tans of the central subject s.Ill. The modes of epression by which the child reproduces his i mpretssiAms or the central subjects,Iv. The modes of judgment by which t lie child measures his impressions or the central subjects.

I . TI I F. N 'FHA I.

1

The central subject4 reptesent five centers Of study as given in
tile outline above. The lessons in science include simple engineering
problems in road anti bridge construction; those in geography and
history, the loco and early histry of present routes of travel;
in. civics, the use of the highways; amr- in 'literature, lippropriate
songs and §tories which 80 an artistic element to the study.

2

11. MODES k OF STUDY.

The *lodes of stady listed in thè outlinie by whichathe child gains
his impressions are, first, obsepvat ion second, hearing-language;and third, reading. Observation °is 1).. far the most important
method of study in a subfect of this kind; -and ample opportunity
should be given to the children to exercikb this function in field
lessons- and by means of pictures, models, and specimens which an)
brought into.the schoolroom.

3 -The second mode, that of hearind-language, functions in the dis-
cussions and repprts on the highway by classmates and, teacher dur-
ing the 4citation pOods, with parents at home, or through addresses
by offiCials of 14m highway who are glad to spend

.. ,

Wiriiour with the
children reporting on some particular phase of the work A:11kb
they are intereited.

!o I because io little has it yer been written on the highway. For that
reason the lessons given in this bulletin are in die., form of reading

,

it For detailed discussion of oronisation of subject matter oee Bureau cif Ed. Bajletls1921, Nog. 30. MaJor ProJects -Elementary Schools. ,

. The third method of study, reading. presents a greater difficulty,

!it

r

VI
411A

I

I

...111...

.

Music.-

1A ion

I
.1

a 1

.

6ti

. CF. ;l' ly

..

.

*.,

. ,

.
,

.

..

.
:., .

:4. ' t i
. I

i

-....

1.4

.

111110
'a: In

#



1.

FOREWORD.

exercises wherever it. is ppssible t o present tho content in that man-
ner. and it is hoped that the teaclwr of tl'itighway project will have
little difficulty in adapting them to her use.

MODES OF EXPhESSION.

The modes of tbxpression, glIst tare, !mask', making, plodding, paint-
ing drawing, speech, 'and writing can all be,.use4 with ptoiit in this
Andy of the highways. Each lesson in science, history,. geography,'
civics, and literatue should be reproduced in one or more of these
modes of expression.

Under .gesture the dramatization of highway construction anti
highway safety and cleanliness may be presented by the pupils in
the' form of plays and pantomimes. Pageants .of -.historic episodes
along the ancient tyaits (hiring tlm early. history of our country may
be given, and.aiipropriate stories and poems reproduced in posing
and acting. ,

-

fifiiidhig miniature romiways on the sand fable to illustrate differ-
ent types of highways and the liwst methods of roadside improve-,
'men( will give ap _added interest to the study and *ill help the

,

children to) solve sow Of tlw Problems which have. been disctmed
.

road-in the dassroom. The planting of trees and shrubs along the
side, the placing of.street lamps anti methimis of lighting, the side-
guarding. of travelers at curves and .corners itn all be worked out
in'iletaii by makilv.niiniattni models of thest problem§ in

.
appro--

Prime Tat eria Is. Modell-np tile &rent kinds of roads, concrete,
hard gravel, sam1,2nd eitrth roads, beconies it. part of this building
project anti helps the children to understand something of the con-
struction and the utility of .various types of surface .found on our
high ways.

Reproductions color may be made by piinthiy highway land-,
scapes in water color anti by cutting ¡ulster's front colored papers.
Bblekboaredrateings of scenes from the. highways, of hridges, and
of parkways ghould b: a frequently used modium through which the
diildren may express their ideas pinvd from thiB study:

Splech andrwriting 'are the Jundamental modes of expression .and
are. of universal applicatioh. Every, lessofi given in the micidl%
gradesinvolves speeph and. may include writtep expre:ssion. Much
discusgión -coiwerning the' problems:which a. -study of thé highviiy
pownts is necessary in thee lessons, and to 'write out each day .a-fiw
of the. rioints considered tidds greatly to the children's mastery of
the .6ontent: ,It also enables their, to orkanize and arrange &le ilia-
terial in ilogicd order and 0, Ole slime time to. acqu* proficiency

.,in written expression:
5101,26°23-2---2
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gtiv. MODES OF JUDGMENT.

Number is" used throughout these lessons as aittnit of measurement.
No attempt is made to provide for necessary drills in the funda-
mentals. Those should come in another period of the daily program
especiAlly set apart for that purpose.**

In the high.ay project, Applied number becomes an essential factor
if the child is to &acquire a definite impression or size and propor-
tion and a realization of comparatIve values in road building. The

" Ohe rod lohg, 18 fot wide, and 10 feet high " mean very
little to him unless these statements are verified hy actual measure-

. ments which are followed by problems based upon these data.
Lessoifs on the benefits of paved roads and of improved laghways-

are Only elective when they iire presented ithrouOca study of con-
crete sit.uations base4 upon number values. Gains in land values,
expressed in terms of dollars and cents; saving of time irr hatilage,
expressed in terms .of hours, days, and weeks: the munber of chil-
drew.who,attend school before and aftei a highway is improved are
all tangible exainMes ofrthe clifficieiicy of good Fowl Num-
I.Jer proves the point. By -itthe child judges just how accurate are
his impressions and how reliable arevhi.s conclusions.

01.'

all

of

Note to' the Teacher: The blan of organization set forth in this study is de-
signed for a one-teacher chkssroom, for a Aepartmental school, or for ove of the

"platoonitype. As the highway project is stihdividvd in this outline into spit-
I subjects of study, seknee, geography, el vies, history. nt lUI titera t are, it is

equally well adapted to any One of these forms Of school organization.
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81

MAIN STREETS* OF THE NATI4.
SERIES OF PROJECP 01I HIGHWAY TRANSPORTATIONIOR

ELEMENTARY SCHOOLS.
4

*INTRODUCTION.

DEMONSTRATION LESSONS ON THE HIGHWAY IN THE FIFTH
GRADE.

.

The lessons given ill this bulletin have beeji recell* demonstrated
in ti class of fifth-grade children In mie of our city school stems

) and bean' the impress of their reaction to the material
here presented. The objective Method used in the presentation was
varied by !mans of 'field lessons and 'by the use of pictures, models,
and specimens which were _brought into. the class by the children.
In some instances the official of a highway, a repregentativ6 of an
automobile industry, .a college oproffessor.of highway engineering, cif
a tilt& officef gave a talk to the children o:n his partitular interest
in highway fransportalion.

The tiading,le§son;used by the class were typed *copies from re-
ports of highltacy commissiours or the loon leaves from the various
yearbooks. issued by highway associations. Each child made his
own textbook this material, botvd together with outlin maps;
tiews of scenery along the'highway; and short readink lessons on

each subject. As the books were in process of making, the children
took them home and talke0 over the topic under discussiolfat school.
with.the 'other members of the family.

In the subject of itritrimetic and the application of number tp the
.practical questions of higliway transportation'the children developed
.'such nroblems jtg these: If the railroad fare from New York to
San. Francisco is $138.18, bow much more, or less., will it cost .,to
tiotor through on 'the Lincoln Highway than to go by train? '1 The
solution involves .problems in the cost. of grsoline, the weár and Wt.!'

.the machine, and the Any's hiring eNpenise en routiteds compared
with cost 'of trAvel by rail.

The regiqtratio44fe'es fòr ttutomoblles tina trucks formed a *basis
fot problenne cost and.expens0 tio owners in eaoh,$tate.and ön thp.
income: by the .Staite tor: use in "road buildiiig. Th6 riaderal
aid ond the *at.inaterials .allotted to *each Stlit.e by'. The Fgderal
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a

MAIN STREETS OF THE NATION.
.

ernment were also computed to determine the amount of State funds
expended during a given ye!tr.

Cost of haulage over a road before and after improvement, the
effect of good roads osn land values, on school attendance, and on
crops, were used not only as a basis for number problems 1.mt aisoits
concrete examples of the many benefits, both sckial and economic,
to be derived from road improw;fitent.

The children's reproductions óf the various given are in.
eluded here and are represented in the following manner

Oral laiiguageby stenographic reports of the discussions of the
. lessons.

Graphic reproduction by photographs of posters in colored paper
cutt,ing.

Drawingby photographs of 1?lackboard drawings.
Makingby a photograph of a building project on good rolíds

made on a sand table.
Writingby a..number .of essays OH different phases oftthe work

and by original verses on the highway by the pupils.
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Chapter L

LESSONS IN GEOGRAPHY.

Plan. of 8tud1/.The highway project naturally offers abundant
material for lessons in geography. Map dui:V.4'1nd map drawing
have a new interest when the hierkays are traced ¡across a map of
the United States and the, principal cities are focated with reference
to their iodation to a great, national thoroughfare.,

For this study with the childetn a relief niiip ,of North America
was drawn on the board, showing the mountains, the plains, 'and
the valleys as a help in visualizing the enginettring problem§ in-
\AVM in building a transcontinental road from the east coasts to
the west. .

An outline map of the United States on a portable blackboard was
also used for tracing the differeht highways and for márking in the
location cif the.principal. cities through which the highwitys .pass.
Each-chikl in the class became so proficient in this exercise and was so
eager to demonstrate his skill. that much good-nature rivalry de-
veloped whenever t1ti lesson Avas in progress.

Muth pupil selected a State for his especial study and traced the
highways Through the smap of his own State, locating the principal
'cities, the bridges; and the mountains on the route. of. the hikhways.
He also collected ail available material ai road .construction in his

the early history the lines of travel.. The products and
induMries in each State were noted and the points of interest-and
biographies of noted mein jdentified 'with its history were embodied in
history stories which usilally depicted de.eds of bravery and daring.
The fonds for road .building, the registration fees fòr the. State -.for
a certain year, and as fat as Possible the expenditures for road build-
ing for that year were used ai bases for studiep in number.

A JOURNEY OVER THE LINCOLN HIGHWAY.

The children take imaginary iotirneis over Ow Lincoln Highway,
the .Lep Highway, and the Dixie Highway, and *other important
Tou,tes now used for traiigeontipeotal trod in the United. States.

v
4

pad
. ;

. Thqi. locate 'Me '.cities al4ng the *4 write and
bput the *its oitiona1, interest they are passing.

7.4,67,4A415i44.3 .

V

.

.

..
,

, .
. . , ,

...-:,.

.".

..: ..:...
.

.....:...;

r.

f , , I
i a I . ., 05 .

4

1 ....J .11
A i # .. .#* I 1' . , ? J i ! 4.: a; - ' .I '7' r :. : .1 ; -' : .. t I- ,: ,:" .' <.i I:. /2 4. .. :,4 '..,' ' / ,, i :'-: i. . - .... 1 ' . I 0 ' 0 % .. ! 41 . ..r.". :' i '

.: I:. .1 : 4. 1:?' : :1/4!
: I. .- .

..
. 4. ,t: ..;,_,...; . ......

4
r

:I ... .. . ; .: % ..:..'4;;..-:#%

talk



4

.

.

.

MAIN STREETS OF THE NATION.

b.

PORTABLE BLACKBOARD MAP OF THE, UNITED STATES.
Pupa trace the highways acrios.s the map arid locate the principal cities.

0

. COUNTY MAP deltP THZ UNITED STATES.
Course of highways through counties.
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LESSONS IN GEOGRAPHY. 5

On the Lincoln Eighway historic landmarks are met at every step
of the. journey in the easte-rn part of the country. The childrén leave
Times Square in New York and cross the. Hudson into Jersey.
gemories of the old Revolutionary days are recalled at Trpnton and
at Philadelphit?. At Gettysburg the Civil War and its great leader
are commemorated, and at Pittsburgh the early wars of the French
and Indians are discussed when the ruins of the old Fort. Du Quesne
are visited.

Through the Middle West. the lines of travel in Indiami and Illi-
nois over which the early explorers forced their way nowform a por-
tion of this famous roadway, mid a vision of 'the intrepid Pere Afar-
pubtte nla3. be vot4Iiiafed the children as they speed with ease and
comfort alongsthe paths his weary feet bad trayeled in the early days
of our history.

Across the Nfississippi the cfiildren follow the old Indian trails,
now transformed into spacious boulevards, and they cross the Great
Divide, On smoothly roliink rubber tires, where the first sealers
struggled through mountain passes in their covered. wagons. At last
they reach the Golden Gate and stop to rest in Land's -End after
20 (1A of sceni6 beauty.

A JOURNEY OVER THE LEE HIGHWAY.

On the Lee Highway 'the chjldren leave the Zero Milestone OR the
ellipSe in .1kashington, just south of the White House, and pass down
Pennsyivailia Avenue and over into Vir.gini.a. They stop at Luray
Caverns and pause to honor the shrine of Lee at 141xington. They

*cross the. Natural Bridge and follow southward the open roadway
through the rnountaing-, which, from time immemorial, has been used
as the main street of travel through thui Appalachian country.
Down these broad and fertile valleys. to Chattanooga they speed,
where the early tide of emigratiton swept when the Middld West
was opened to the white man ; wherethe elder Lincoln led his family
to their settlement tin Kentucky; and where Kit Carson and Davy
Crockett trapped the wild game on the Alleghenies.

Through northern Alabama to Muscle Shoals they journey and
stop to viov Ibis mighty water power that will be able to turn e'very
ichtpl in the middle South when it is controlled and distributed.
Then on through northern Mississippi they pass over the old D&
Soto Trail, which leads them north to Chickasaw Bluffs in Memphis,
Where the Spanish explorer first viewed the Father of Waters.
They cross the State of Arkansas throfigh the citiés of Little Rock
and Hot Springs at.ui. enter .the Indian reserv,ations of Oklahoma,.
Where. the wards of the Nation are living in their .primitive villages.'
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MAIN STREETS OF THE NATION.

Into New Mexico they come, through Federal forests, through fertile
fieldi *and blooming orchards, and. stop to rest beside some ancient
.ruin of the Aztecs. 'Along the Colorado River they pas§ through ihe
Cliff Dweller country and the Yuma -Valley fields of cotton until
they enter San Diego, the " Land of Heait's Desire."

A JOURNEY OVER THE DIXIE HIGHWAY.

On the Dixie Hihway the 6hildren 'begin their journey at the
Sauk Ste. Marie in northern Michigan, on the shores of the great
Superior. Passing south, they skirt the shores of Lake Huron and
enter the city of Detroit, tou,day the center of the world's automobile
industry 'arid in éiirly times the ouipost of English settlements in this
country.

They ride due south thtough Ohio and Kentucky into Lexington,
Tenh., thence through Asheville, N. C., and through South Carolina
and Georgia into Jacksonville, Fla., and doivn the eastern -coast of
Florida to the lighway's terminus at Miami.

Or they may stArt at Chicako and parallel this eastern route, some
200 miles to the west, through Indiana, Tennessee, and Georgia into
Florida.

A JOURNEY OVER *THE OLD SPANISH TRAIL.

Me Old Spanish Trail coimects the playgrounds of Florida with
the playgrounds of California. It revives the remarkable hisiory .of
the.old.gpanish days which can be traced along the entire length of
the way, by means of their landmarks.

The children on this joutney live again the adventures of. Colum-
bus, Cortez, and Pizarro, and of Ponce de Leon. They follow in .the
footsteps of De Soto and Coronado and visit _in imaginatiCm the long
line of missions which were scattered.(Alon.g the trail in the early days
of Spanish rule in this country.

From ocean to ocean this highway is lined with milestones which
remind the tourist of the cavaliers and conquerors who imce con-
trolled our great. Southwest. In addition to its historical interest, it
offers a route of travel,which is .unsurpassed in the beauty of -its
tropical scenery..

I

SELECTION OF HIGHWAYS FOR STUDY.

The selectipn of a particular highway for study by the pupils May
be determined by its location in their own ,home State, but the study
of this highway should be folle*ed by a study of one in some aistant
part of the country by way of contrast. Each section of- the United

tates may be studied by means pf these great transcontinental
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LESSONS IN GFIOGRAPHY. 7

routes, and every. State in the Union may be cdniidered according t9
the outline given below.

A list of *highways which cross all the States ecept Delaware,
Connecticut, and Rhode Island is: given helow.,.*with the.nanw of the
di.rector of each, who will be glad to send any teacher all available
mataial upon request.

1. LINCOLN HIGHWAY from New York to San Francisco through NeW Jersey,
Pennsylva!ila, Ohio, 11)(11(111a, Illinois, Iowa, Nebraska, Wyoming, Utah, Nevada,
California. A. F. Bement, Detroit, Mich.

2. LEE HIGHWAY from WasliNgton to-ruilifornia through Virginia, Tennessee,
Alabama, Mississippi,. Arkansas, Oklahoma, Texas, New Mexico, Arizomi, Cali-
fornia. Dr. J. S. Johnson, Washington, D. C.

3. DIXIE HIGHWAY from Mackinaw, Mich., to Miami, Flu., through Michigan,
Ohio, Kentucky, Tennessee, North Carolina, South Carolina, Géorgia, Florida.
V. D. L. Robinson, Cliattannoga, Tenn.

4. OLD SPANISH TRAIL 'from Jacksonville, Fla., to San Diego, Calif., through.
Florida, Alabama, Mfssissippi, Louisiana, Texas, New..111exico, Arizona, Cali-
fornia. H. B. Ayres, San Antonio, Tex,

5. NATIONAL V OLD TRAILS ROAD from Washington. to Los Angeles, Calif.,
through Maryland, Pennsylvania, West Virginia, Ohio, Indiana, Illinois,. Nils-
souri, Kansas, Colorado, New Mexico,,pArizona, California, 'Frank Davis, Rose-

.Kans.
(3. *THEODORE ROOSEVELT INTERNATIONAL -HIGHWAY from Portland; Me.,.:to .

Portland, Oreg., through .Maine, .New Hampshire, Vermont, Massachusetts, New
York, Pennsylva.nia, Ohio, Indiiina, Illinois, Michigan, Wisconsin, Minnesota,
North Dakota, Monrana, Idaho, Washington, Oregon. J. W. Lee, Duluth,, Minn.

%Z. PAciFic HIGHWAY from Vanc(;uver,.B. C., to San .Diego, Calif., through
Washington, Oregon, California. Frank M. Fretwell, Seattle, Wash.

D.

STATE STUDY.

THE GEOGRAPHY AND HISTORY OF NEW JERSEY.

The detailed outline of the geography and history of New Jerse,
which follows is given-here lig.an illustration of the pupil's procedure
in his study of one of the States on the Lincoln Highway.

The pupil collected his material from various squrces, from refer-
ence books in the school library, from the city librtkryt from his home
library, and from his textbooks on history add geography.

His report to the class- on his study of New Jersey came during
the oral language period and was usually followed by an open dis--

cussion in the class on the data which he presented.
Dosing the written V1arilittge period he prepared his outline and

developed from it a series of reading lessons .on the Linçoin High- .

way in New -Jersey. These wire afterwards V mime'ographed and
distributed to the blass to be bound into their highway reading books.
The other States on the high-hy were treated in much the 'same way
by other members of the clatis.
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8 MAIN ,STREETS OF THE NATION,

OWline study of the Lincoln Highwdy through the State of New Jerxeib
Geography: Pupils consult as many geographies and geographical readers aspossible.

1. NIaps: traces the highway through a map of 1%;(4 Jersey showingcounties.
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THE LINCOLN HIGHWAY THROUGH NEW JERSEY.

2.. Cities: Pupil marks the Important cities along the route and writeg thename after eachJersey City, Newark, klizabeth, New Bruniwick,Princeton, Lawrenceville, Trenton, Burlingtott, Camden"
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LESSONS IN GEOGRAPHY.

3. Rivers: Pupil traces the Important rivers over which (he highway- passes
and marks thé. jwidges across the streamsHudson, Delaware.

4. Population: The most densely populated region- in the United States
owing to its prqximity to New York City. Over 1,000 automobiles an
hour pass over this road from Newark to Philadelphia during daylight.

5. Pràducts: See product nmps from the United States Department of Agri-
culture and from the Bureau (if Mines.

(a) AgricultureTruck farming qnd fruits. 4. sr t %; V

MineralsZ* awl clay forliottsry nre .the inost
6: italustries:. Ita.nks first in silk manufactlires, in the smelting and refine-

ment of cop¡wr, in making oil cloth, linoleum, _and sewing machinék
((i ) Gasoline distilfeties ,kind sugar refineries near Jersey City.
(b) Jewelry factorie's ai Newark.
((b) Sewing machine faCtory at Elizabeth.
((t) Pottery works at Trenton. ,

iiis/m.y: Pupils use United States histories and a, history of.New Jersey.
1. Points. ofinterest : Pupils try tb visualize these as they read about them

And talk about them. .

tap Pedei-al shipyards near Newark.
(b) Colgate's clock- in Jersey CitY.
(e) The Edison laboratories at Newark.
((I ) Princeton University.
(e) claríiegie Lake, the hIrgest artif)cial the world.
(1) Lawrenceville Academy.

..
(0) Grover Cleveland.
(.I) Thomas Edison.

History *stories.:
((1 ) Waghington crossing the Delavitare at Trenton.
(b) It:bert Fulton and the Ciermont at Jersey City.

4. Early history:
(a) Explored by Henry Hudson.
(b) Dutch established a trading post near New Jersey.
(e) Royal grant to (.'arteret.
(d) Sold .to William Penn.

BIBLIOGRAPHY.

New Jersey. Department of Public Instruction. The history, geography, find
civics. for 1920.

Geography of New Jérsey.. Henry Snyder, Jersey City, N. J..
Geography and History of.New Jersey. Meredith and Hood.
Regular school supply of geographieR and histories and 'other copies at libraries.

S1ate8 on the Lincoln Highway: hexsons infinumber.

New Jersey registration fees, with State commissioner of motor vehicles.
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lo MAIN STREETS OF THE NATION.

Commercial vehielcaContinued.
Per 3,000 pounds
Per 4,000 po ti rids _ _ _ _ _ _ _ _ - - - . - - - - - - -
Plus 4,000 pounds, per 1,000 ,

. 30,000 pounds

Total number registered,

C.

272,994; one for every12 persons.
*Federal aid,' $4,208,169; war materials,' $1,700,000.

Problems: Ilb

$15.00
20, 00

3. 00
99. 00

1. I have a 25-bdrsepower passenger cat What is my registration fee
New Jersey?

-2. Mr. Jones has a 30-horsepower passenger car. What is his registration fee?.
3. Huw much more does he puy for registration than I?

General outline of study for the States on any hightail.
011.

Geograbkiir
-1. State map, tracing the highway through the State and locating the

principal cities along the route.
2. Rivers, locating the principal rivers crossed by the highway.
3. Population Of the State and determining factors.
4. Products, agricultural and mineral.
5. Industries,.the factories a child might see on a trip over the highway.

History:
1. Points of interest, natural and educational.
2. Biographies; great men identified with the history of the State.
3. History stories, associated with the history of tile State.
4. Carlk history, by whom explored, settled, afid progress due to whom.

a See Chap. IV.
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Chapter II.

LESSONS IN SCIgNCE. 4/

GIP

I. ENGINEERING PROBLEMS IN ROAD CONSTRUCTION.
Plan of study.The activities of road constructipn assume a new

interest when they are discussed in the schoolroom. Each child in
the class has an opportunity to add his quota- to the' general discus-
sion, and is èncouraged to take part in every exercise, no matter bow

.-4rivia1 his cGntribuiion may seem.
Prohiems in road construction fo.r every State through which the

highways pass have an interests for the children. They know that
east and west on the Lincoln and Lee Highways the engineer must
face the difficulties. of road ciinstruction through the mountains.
Building a trestle across 4a ravine or skirting the edge of a precipice,
tunneling through a mountain, or chiseling a road along its slope--
all these feats of engineering skill excite their wond!r and ad-

In the foothills and in the valleys, as well its in the mountains,
jfrobient of grading must be met. Through the Ntississippi Val-

ley the rich bottom lands present their probleiu of drainage. Heavy
rains visit these regions, causing floods which spread out over the
country, leaving the soil wet and sticky.

The engineer must meet tbese difficulties with an expert's owl-
edge of the principles of drainage if he would build perm: ently
over this foundation.

4111

GENERAL OUTLINE OF STUDY sbIN ROAli BUILDING.

1. Road location.
2. Road .drairrage.

" 3. lOad grading.
4. Road buil4ig: (a) Brick roads; (b) asphalt roads; (0 ma.%

cad= roids; (d) concrete roads and roads widened with concrete.
, L Benefits of paved 'roads .(pioblems in arithmetic) : (a) Pounds
of. pull per ton; (b) number of miles pet hour; (c) cost Of haulage;
(4) number of miles per gallon pf gasoirni?.

ow*

r

Sugge8tioti8 to teochers.-:The following facts -on road building can be found'
in the American Automobile Association Green Book for 1921 or 1922. It is

%Nu

b.

:

miratión. .

.tbe

i

h

fr

.

,

.
.

.
, -4-

-
..

r

e.



12 MAIN STREETS (W THE NATION. ,
suggested that the teacher develop these lessOns through informal question4 and
open discussions in the class, keeping the facts in reserve to be used 4mi when
a decision must b reached vddch is outside the children's experiences.

The teneher will probably find that her impils are well informed on these
principles of ioad building through their jiwn observation and that they have
clear ideas regurding most of the.proldems.involved in these studies.

3. ROAD LOCATION. .

lak

The first highways were laid nt alon.g the hne of easy going. and
as far as possible are ii1l Inuit in tit'at way.

They follow the banks of streams and the wandering paths through
woGds and mountain&

They are built around the hills rather than oN:(pir them or through
them.

The highway engineer makes short cuts with low grades and few
curves, and, if possibte, without grade crossings.

He 'shortens lines of travel and adds.to the comfort and pleasure
of the tourist wEerever possible. It costs aboút, 10 cents a mikb to
travel by. automobile over these highways, and " the shorter the
better" beconws a favorite slogan with most of these trakialers.

Safety along the way is another feature which determines the
kcation of a road. All short curves and hair-pin turns must be
a voided.-

Be.tity is also considerea. The road sbould conform to *the tyve
of ountry through which it Passes. Over level land straight roads

*Mould be buiitt for' zigzag line is offensive to the eye in the wide-
stretchps of country.

-mountains the selectiov of the road location is _an art as
asa science,. Tht requirements for a good .nountain road are.
drainage, easy grades, and a selection of sites w.hidi will give

h"ti traieler the best aview- of the scenery that is possible with; the
stpkalest of Iakr. .

Snow ône*of the. difficult froblems in mountain-road building.
The slope of ate moantain will be clear of snow "much longer
during the year than. tile -north slotpv and the south slope shouhl be
chosen whenever it is possible..

:2. ,ROAÒ WiAiNAGE.

Road drain:fe is divideclftpinto surface drainage and subdrainage.
The surfaca drainage provides fcr the drainage of water on the

surface of the ioadbed.
There are three features of surface drainage which are essential

to good road building. They are, the propeiroad crown, which ini
eludes the proper slope of the.sboulders to the ditches. Then there
must be proper outlets for the water from the ditches through all..
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LESSONS IN _SCIENCE.
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18

ROAD LOCATION_
Tunic) ling tfirough a mountain.

verts and small bridges to some nat4ral body of water. The hori-
zontal slope of the rpad must also be provided for.

Suixirainage providei3 for the drainage of water4hich lies below
the surface in die subsoil.

It is usually effected by. sinking a tile drain in a tiench along the
side of tbe road. Then the trench is filled with rock or gravel and

ROAD DRAINAGE%

tlis drain s sunk in a tiench along the .side of the road.
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14 MAIN STREETS OF THE NATION.

covered over with earth. The tile is laid in sections from.1 to 2 fret
long and 6 inqlies through. The wattnrseeps through the joints of
the tile ihto the drain and is carried off.

Road drainage is the most important step in good road building.
Why? Bechuse no matter how well a road *is constructed, the

weak place in the roadbed is usually due to the action of water.
If the water lies under the roadbed in the subsoil, the heavy traffic

breaks through the surface, because it is not su4stained and supported
by a solid foundation.

3. ROAD GRADING.

When an earth road is built over level land the width of the road is
first piked off so that the ditches can be properly lined up.

ROAD GRADING.
Traction steam shovels are used.

a

The ditches are then plowed out and the earth moved toN-vardt he
center of the road.

When the ditches are cut to the right depth the earth in the middle
of the road is smoothed off and shaped to the required crown.

On hilly ground Where cuts and fills are necessary, plows are used
for breaking up hard surfaces, and scrapers and dump bottom
wagons for hauling the -earth to desired locations.

Traction-steam shovels are usbd for cuts where mate41 needs
to be taken out in large quantity.

Drags or road graders are used to gpread out thé soil over the
surface of the road and fill up the ruts and hollows until a smooth,
even surface is secured. As a small amount of material is always
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LESSONS ?IN SCIENCE, k 15

pushed to the center, a slightly rounded effect will be given to the
roads, which may be increasM or decreased as desired by later
dragging.

4. ROAD 'BUILDING.

((1) Brick roads.Road bricks are blocks of hard clay which have
been baked in an oven. :3

Before the bricks are laid on the road the surface is graded.
Then the curbs are built and a layer of concrete is spread over the
roadbed if the drainagq is a difficult problem *and if heavy traffic is
expected. Otherwise a layer of jrushed .stome may be used as. a
foundat ion.

BRICK- ROADS.
This man can lay 20,000 bricks in one day.

A sand cushion, about one-half inch deep, covers Ile concrete
and completes the foundation. This gives a swooth, even surface
upon which to lay the bricl.

Great speed has been developed in building brick roads. Some
men can lay 20,000 bricks a day and not less than 75 men are re-
quired to build a brick highway, counting those who help lay the
concrete foundation. Everything is done. to speed up the work.

A. machine to carry Wick is placed behind the builder. This car-
rier is a long narrow platforni bier which a series of smalf steel
cylinder* revolve. When a brick is placed on the upper end of the
'carrier it slides along over 41t,jie cylinders by gravity to the lower
end. There it is placed in a pile near the builder.

There are men to feed the carrier from the dump pile. There are
other men-to take them off tlic; carrier and to pile them up within
easy reach of the builder.
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16 MAIN STREETS OF THE NATION. Oft

When the bricks are laid on the road a.heavy steam roller is run
over them f.nd either concrete Qr tar is poured into the joints between
the bricks and this holds them tightly togetber.

Brick pavements have. been used in Amerkan roads in city streetsfor many years. Sections of roads improved with brick can be
found in almost every State in thelJnion. The National Old Trails
Road has a brick pavement for 75 miles leading westward from
Wheeling, W. Vq..

The subdrainage of a brick road is on e. of its most important. fea-
tures. If water collects in the soil under the road it loosens- th
foundation and the Toad breaks under the wheels of traffic.

Er BRICK ROADS.
Rolling bricks.

(b) 4sphalt roadeAsph.alt pavements are used most frequently
in cities, Ad especially in localities where the noise of tr;affic needs
to be° avoided.

APR

They are water-tight arid easily cleaned, which mall'es them san-
itary.
"'After years of service they may be resurfaced and opened to trafAc

in a few hours after construction.
Asphalt has been used for road Wilding since early histQry.
Liquid usphalt is a mineral pitch. It is .black.anj sticky and is

found'in a natuial state in pockets and-reservoirs under the surface
of the earth. . .8

Manufactured asphalt is made from 'petroleum.
It is the thick, sticky substance which is left after the gises have

been diAtilled from petroleum.
the asphalt streets used in, gities are built by spreading a layer vf

rushed stone mixed with asphalt pp; a concrete foundation.
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LESSONS IN SCIENCE. 17

ASPHALT. ROAbS.
Rolling the second course.

'

MACADAM ROADS. .,

Spreading stòhe1 ShoWing dump warm and sprinkler.. gO
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18 MAIN STREETS OF THE NATIOW.

The materials for these layers are prepared by heating.
The stones and sand are heated in a big drum which revolves.
The asphalt is heated and then mixed with the stone or sand in a

mixer especially niade for that purpose.
After the layers are spread the road is rolled until the surface is

smooth and even.
(e) Macadam roads.Macadam roads are made of layers of

crushed stone thatare built up on the roadbed in two or three courses.
First a layer of coarse stone is spread 'over the surface of the roadbed,
and then it is rolled by a machine of at least 10 fons weight until the
stones are packed into a hard mass.

Then it layer of smaller stones is spread over the first cotirse and
it is rolled until it is hard and smooth. The last -'course is a layer of
fine stones and stone dust, which is the binder. It is sprinkled with
water. which sinks down between the coarser stones and binds them
together.

The macadam road was named for Sir John L. Macadam, who first

AO

advocated using small broken stones to cover a roadbed. He was a
noted Scotch engineer, who was born in 1756, just 20 years be. fore the'
American Revolution.

Macadam roads .are well adapted to country roadways, but do not
wear 'as well under heavy traffic. They aro comparatively inex-
pensive roads-to build and need resurfacing often if traffic is heavy.
The length of life of a well-built maclidam road ilep(7nds upon the
iind of traffic over it ind the quality of stone used. A -vrorn-out

4 macadam road Makes, good foundation for a higher type of road
and is frequently used. for that purpose.

(d) Conmte 7oad8.----Road concrete is prepared by mixing grains
of sand and pikes of crushed stone or gravel with 'cement and water.
When this mass is spread on a roadbed, it will harden into tostorieT
like surface.

The Coneete niixer is like a great ice..cream freezer. The crushed
stone and sand and gravel, with the cement, are put into a big hollow
dium. The_ water is poured and the drum turns around and around
'until the stones and cement are -thoroughly mixed together. Then
it is spread on the roadbed to harden.

The c.oncrete mixing is sonietinos doll() at a central plant, w.here
the 'mateiriale are hauled .by. motor trucks and mixed in the stationify
concrete mixer.

The concrete is simetimes rup into side-dump industrial cars and
hauled out on the job with a gasoline locomotive an-d dumped directly
from the car Otto the prepared. subgrade arid forms.' The longest

. haul at one time ig a miler.
'r.. .., . ,

.
. .

1.f...!,-/,- . I

,'.,::,..,-.4;, ...., . ...,- '. *. :1 ? I e .. ,
'

'-4;!;-it-: e !.. ''' !
:j....: i.: . ..'

.. ir,v i,tr.,-, ,...-,,-.,: ...

. ..

A .

t I

: V .t.'

.

.

,
.

-go, .

.
. .

4,.. ,.,.. , ,

..# , r ;is. r
1..ii,,,i r .

,



LESSONS IN SCIENCE. 19

CONCRETE ROADS.
The funnel revolves and pours the concrete Into the forms.

it

Sometimes the aincrete is distributed through a long funnel con-
nected with the mixer. The funnel revolves and pours the concrefe
into the forms direct from the mixer.

The concrete road is one -of the highest types of road. It has a
smooth surface and a long life.

Concrete is used in building other roads as well. Many road sur-
faces are now built on a Concrete base. Brick roads and asphalt roads
are generally laid over a concrete foundation.

Reinforced concrete roads are used where the drainage problem is
a difficult one. The concrete in these ioads is reinforced by steel

f

CONC R ET E ROADS.
I
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20 MAIN STREETS OF THE NATION.

wires that are embedded in it and that sustain and support it against
the weight of traffic. These roads will bear the heaviest weights be-
cause they aye supported%y thè hidden wires within the layer of
concrete.

5. BENEFITS OF PAVED ROADS.

(a) Pounds of pull per ton. United States Government has
tested those roads in common use to find the amount of " pull re-

quired to move a ton load over the .and, earth, gravel, or macadam,
and the concrete road.

They find that the sand road requires more pull than any other
and .that the concrete road requires the léast. For instance:

It requires 315 pounds of pal to move a ton load over a sand road;
150 pounds of pull over an 'earth ro.ad; 80 pounds of pull over
a hard-gravel road; 30 pounds of pull over a concrete road.

.

Problem,: If it requires 315 pounds of pull to, move a ton 10.1(1 ovir
a sand road and 30 pounds of pull to move the same load over
a concrete road, how much more pull is required for sand than
for concretv roads?

(b) Co8t of haulage.There are 2,000,000 miles of earth roads
in the United States. There are more than 350,000,000 tons of
material hauled over all the roads of the United States in one year.

This haulage costs on the average 23 cents per mile. The average
haul is 8 miles.

The cost of haulage over paved roads is 13 cents per mile.
Problem: If the cost of haulage on the average is 23. Cents per ton,

per mile, and the average haul is 8 miles, what is the approximate
cost of haulage in the United States?

If the cost of haulage over paved roads is 13 cents per ton,
per thile, what is the difference between average cost and the
cost on 'lived roads?

(e) The number of mile* per gallon of ga80inf.Five two-ton
trucks were used to test the number of mi.les atflan Qf gasoline
when driven over various types of roads. f't

The mileage per gallon of gasoline on eainilttifi*-ig-57.
The mileage per gallon on good gravel niads ig N.
The mileage .per gallon on good brick roads is 14.

. .

The mileage per gallon on concrete roada is 111
Problem: How much farther ean 5 twooton trucks run on a gallon

of gasoline---- 4

On a concrpte road than over an earth road 9
On a concrete road than Iit. brick road ? .

,.

on. a coliéréte road. than a gravel road I
What would .be. saVed in gasoline for the irÇst ea

'toad. 10 miles 16 weré . itvéd with concrete I
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LESSONS IN SCIENCE. 21
oft

Suggestion to the teacher.These data on the benefits of paired
roads may be profitably used as material for number problems, foh
lowing their use as information lessons.

One or two suggestive problems are included here, but thé pupils
should be encouraged to formulate their own as far as possible after
the material has been ,presented by the te.acher and discussed in the
classrocw.

ROAD BUILDING BY TIM PUPILS.

Building road8 on the sand 1a1)13, Grade 5.In this projeckon the
highway, the children observed the various tools which are used in

A BUILDING PROJECT BY FIFTH GRADE PUPILS:
A study In road building and roadside Improvement.

road building. They saw the steam shovels at work on the roads.
They watched the concrete mixer rolling stones and cement together.
They saw the side-dump cars filled with còncrete. They saw the
workmen dumping the concrete on the roadbed.

You may ask what practical use the children made of these ob-
servations. They read and wrote about them. They worked number
problems about them. They discussed the amount of force it takes to
pull a load over four kinds of road bed, the earth, the sand, the hard
gravel, and the concrete. They found that it takes 315 pounds of
_pull to move a ton.weight, over in earth ro and that it takes 80
pounds of pull to move a. ton weight over a. e crete road
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22 MAIN STREETS OF THE NATION.

In order to test this force the children built these roads on a\12-foot
table. In building these miniature roads the-children made P. speed-
way along two sides of the table. They built a river through the
center which was crossed by three bridges. They built a parkway
along the banks of the river with a privet 116clge border. They made
a tin-can tourists' camp at one end of the parkway. One of the boys
made it delicatessen store out of a cigar box and the girls made clay
boxes of food and clindy and put them on the shelves in the store.

The pupils furnished the material for the roads. The boys begged
the concrete and the gravel from the men who were working in a
nearby building. They took the sand from the playbox in the school
yard and 9ne of the boys brought the earth from his garcten. There
were 6 feet of concrete road, 6 feet of hard gravel road, 6 feet of
sand road, and six feet of earth road on the table when they were
finished.

The children-did all the work to
4

actual measurement, reducing 1
foot to inch. They first measured the 'width of the road near the
school. It was 18 feet wick; so they built their road 9 inches wide.
They measured the height of the lampposts *near the school. They
were lp feet high, so they cut their lamp-posts -5 inches long. these
were made out of flag sticks and were painted black. The lamp
globes at the top of the posts were 14 feet in diameter. The children
found some candy balls which were just three-fourths of an inch in,

v diameter. They used these for their lamp globes by sticking them
on one end of their lamp-posts. The trunks of the trees, the auto-

. mobile signs along the road, and the bridges were all made in the
same proportion.

After the roads on the table were finished the children tried out'
a foy automobile on the sp'eedway. This little flivver ran true to
form. It broke the speed limit on the concrete and hard gravel roads,
and floundered in the sand and the earth just as any sensible machine
would do on the highway.

. ìi. ENGINEERING PROBLEMS IN BRIDGE CONSTRUCTION:

Plan of 8tudy.The plain, single-span bridge, the bascule bridge
with single or double leaf, and the swing bridge, each requires a sep-
urate adjustment by the engineer who builds across a sluggish, liar-
ro, stream, a mounfain torrent, or a navigable river where he must
accommoditte both the highway and the water traffic.

Field trips to the highivay swing-bridge, to-a bascule bridge). old to
a single-span bridge in the neighborhood will make a study of the
construction of these type bridges, from the ecofionlic and prictical
standpoint, both pertinent Attnd profitablé.
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LESSONS IN SCIENCE. 23

Camera clubs may be organize4 within the class and pictures
taken of construction work along the highway and of the bridges
visited during the trip. Blue prints made from the negatives of
these pictures add greatly to the interest of the class in their -study
and funlish illustrations for the written production ofostudies of this

*kind.

44.

GENERAL OUTLINE OF STUDY,

L Single-span bridges.

1. Old steel bridge replaced w!th concrete bridge: Problem of detour.
2. Old wooden bridge replaced with concrete bridge: Problems of curve and

grade and detour.
II. (11.,0cule bridges.

1. Problem a rest pier undermined by dredging.
2. Problem of subplers and " sand hogs."
3, Problem of bridge detpurs.
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Chapter III.

LESSONS IN CIVICS.
4.

Plan of study .The subject Of Ovies has a new interest for chil-
dren wben-applied to the highway. The matter of wages, of mnvici
labor, and,of the financing of a road-building project by the Federal
Governmetit or by prii-ate enterkise opens a wide field of research
and investittion. How to obtain a right of way, how to bond a
township or county for the improvenuillt of its roads, and similar
questions are raised in the classroom and carried home for*Iurtier
discussion will). the parents.

The child's' own relation to the highway, the service it reittitshw-
.

him its regards his food and clothing, his plelsuises and convenience,
are imp-tessed upon... him and itwake in hill a new ,sense of social
responsibility.

His esthetic c(kstiopsness is.aroused as Le becomes in6r%. and more
aware through this study of the beautiful vieWs which a ride, along
the country highway affordp. 11e seils the hills and valleys, the
streams and rh!ers, the rollitig fields, and the mountains wall
a nos; sense of the .141auty of the world *about: him. The comfortable
honies, the cropsNie orchards, and all the evidence of prosperity
along the way he obsei.ve.s and appreciates.

Dangers in the ejty streets -and the nec!ssity for keeping the
streets clean may be gnored or minimized unless they are impressed
upon -the children by discussions and by precepts in the schoolroom,
where they effectively reinforce and support .admonitidns given in
the home.

The reproduction of some of these lessons.by a fifth-grade class of
pupilg is given here in the f9rni of written exercises, oral exercises
from stenogrjiphic report, and photograph§ of blackboard drawings
and of colored posters representing the dangers of çity.streks -and the
need for keeping the streets dean..

GENERA OUTLINE or STUDY.

I. What does the highway mean to me?
IL The Ideal section of the Lincoln Highway.

III. The country highway.
1. The road.

((7.) Landscape; fow, hilly, or mountainous.
(b) Houses; barna; fences.
,(a) Soil; 'crops; oic4rds; gardens.. 1
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LESSONS IN civics. 25
III. The country highwayContinued.

1. The road- --CAmtinued.
(d) Kind of road; earth, gravel, hrick, asphalt, macadam, con-

crete..
(e) Hills and valleys.
(1) Bridires and culverts.
(It) .Ciimp-ground sites.

REPRODUCTION IN tiLACKBOARoltRAWING
A scene on the Uncoln Highway,

REPRODUCTION IN BLACK4OAR,D DRAWING.
A lin-can tourists canfip

2. Roadside Improvement
(a) Treest.shrubs, etc.
(b) Signs; lights; open ditches.

y. (C) Brush and weft"'
(d) Poletvand wire*.
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26 MAIN :MEETS OF THE NATION.
Awe

Iv. Benefits of Improved roads.--7
1. Effect of good Fonds on house sind land values.

(a, b) Problems on land,values.
2. Effect on rural school&

(a, b, c, d) Problems on school attendance,
3. Effect on cost of jmulagp.

(a, b) Problems on cost of hauling cotton.
(e, d, e, f Problems on eost of hauling milk.

V. The city street&
.-

1. Dangers in the city streets.
(a) Street cars.
(b) Automobiles and truck&
(C) Bicycle&
(d) Railroad tracks.
(0. Roller skating.
(f) Stealing ride&
.(g) Jay walking. 9

(h) Fruit skins, etc.
2. The policeman.

(a) Duties.
a(b) Requirements.

(c) Kinds; Patrolman, traffic Officer, mounted police.
(d) Is the policeman our enemy or Our frielui?

3. Keeping the streets clean.
(a) Garbage; ashes; rubblich: collector's wagon.
(b) Street sweeping.
(e) Smoke nuisance. ,

(f) Flies and mosquitoes.
4. Regulations.

(a) Blocking the street.
(b) Repaiting the street.
(e) Injuries on the stieet.

Mode8 of expresotion.--The blackboard drawing and colored-paper
cutting represented in this chapter are striking examples of the pos-

sibilitiei for uptriiined pupils. in the use of art as a means of ex-

pressing their ideas.
The written language represented by. a child's composition on

"Automobile regulations" and one on " Keèping the stivets clean"
proves how well a child can write an essay if he has, a subject which
is close to hitt interest and. his. experience. -.

The oial langliage lessoniewhich are given as stenograpliic reports
of class exerises are graphic word pictures of the reaCtion of chil:
dren .to ieseions io civics which touch their -daily -lives and'appeal
their love of hpine and countrY. These: were not perfunctory m--
spoilses, VIA spontafieous, enthusiastic reactions to questions of vital
ignificatice to themselvesand to their friemk

od.
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LESSONS IN MIN. 27

I. WHAT DOES THE H RH! W.¡V IEiN TO 11E?

SuppoSe you lived On the Lincoln Highway, what would you see looming lby
from lay to day?

Kiwi of traffic?
Kith! road over which the truffle passes.
Who drives.by your house oyer the highway?
11hat do they drive?

do they ciirry?
Where do they take it?
What (k) tpey bring back?-
Who pai for the road tluit runs by your bousts?
What kind of 11 road is it? Earth?' Crave! t Macadam? Prick\

plants the trees alongthe road?
Who puts up the lights and keeps them going every night?
Who places the maria'brs along the highway?. What do they-cost?

for Mein?
Why does thefarmei use the highway?
Why does the merchant use the highway?
Why do the boy and girl ,use the lifghway
Wily does the city gues.t use the highway?-
Are therei man hills on the highway?
Arts& there many bridges?
What kind of *soil is on the highway?
Are there.A open ditches at the side of the highway?
loo rains affect the highway: !toes frost Does snow? Doem the sun?
Are there. curves in the highway? Are there fences along' the imrves? On

Which side? Whx?
Are there enibankménts silong the highway'? Are there fences along the

embankments? .

What for?

Concrete?

Who pays

THE SECTIoN OF THE LINCOLN II IGH WAY.

Study in detail the weal xiliime built in I MI idlpta.

1. It is to 1* easy of access.
Used for purpose (.4% inspection;
Arranged for diversified traffic, to oirry:

I

) mono passenger cars at 35 miles per hour per 24-hour day.
( b) NW motor trucks at 10 miles per hour per 24-hour. day.. floastruction:

40 feet concrete pavement. reinforced steel imbedded.
Fourlanes of travel:

1. For slow-moving trucks, two lanes, one each way.
2. .. For rapidly-moving passenger cars two lanes, one each way (28,000

i))unds on 4 .wheel9.
Abantkai open ditch. ,Subinerged tile under the earth

vents danger of crowding Into the ditch,
4. Abandon curves thut are unneeessary and narrow;or flat are hint.

flelently banked or superelevated.
5. Abandon gicrIng headlight*.
6. Pedestrians:

. (a) .Footpatil along each or one side of road.
(b) Road well lighted.
(e) 110 slow
0): No wires.
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, MAIN $TREETS OF THE NATION.
., , ...

.III. THE COUNTRY H 1411 way.
1, 1. The road. .

.1
(a) Trees, markers, and lights alonk 'the highway.
(b) Houses, barns, and fences along the highway.
(c) Craps in the fields, circhards, and gardens.
(d) Rind of road. 'See lessons in scrence.
(e) Hills and valleys.
(1) Bridges and culverts.
On Camp grounds for tpurists. .Many of these are found the entire length fitthe highway.

Grounds donated by lotal procuty- oulnerx, b,i .eosissv'reh,1 clubs, and other
organizatioliS.

1. Free camping grounds, usually in a grove of trees and near a stream.2. ToUrists establish temporary camp, opep lunch Imskets, prepare theirmeals, set, up tents for the hight.
3. Camp provides well for_fresli water, brick stoves for cooking, tind4. Large signboards greet the tourists when they enterlowit.
5. Benefit's to the towntourists buy provisions, stay .nights at, the hotel,come hack and stay longer each .time,_ tell their friends, city enjoys the.

good will of the tourists.
t ;(1. Communrcation and acquaintance fostered with tO' people of the townsand Nir.ith other tourists.

7. Sympathies broadeued, -knowledge gained, and pleasu*re experienced._8. Family life strengthened by c.lose communication during the trip. .9. Esthetic value bf the scenery, the changiteevievw, mind the diversifiedpanorama.
lo. Travel comfortable and inexpensive;..days spent in the open air.11. Occupations of Me different localijies:

2. Roadside iniprorenient.

(a) Kind and location of 11*cmfro many people roadside imptWinetit con-sists .of pi/lilting rows of trees, but thistimpression Is partly wrong.It Consists first of the
4

proper design of.thp highwity.
It must combine safety and beauty.
The location of telphone -Niles In relation to the trees Inuit be consklered.The location of poWer poles aneof *trees. must be considered.The kind of trees must* be considered.
Are thei, trees adapted to the soil und climitte?..

vie

How shall The peees ix; placed?
Shall tli6y be in rows, in groups, or shall spac& be left for pleasant viewsover the andspe?
All of these things must be i!onsiderel(i In. the planting of twee Old shrabs..

4
.

. They will last for 50 to 100 years and we must look forsvatd to thefpture when we plaq for roadside improvgment.1.

b) $igns, lights, and open ditches.---(Prom the Report of the Wayne Colinty,Mich., Road* CommisAoners.9
Our ornamental iroted signs miunted .(m concrete posti tiav 0. proved t ) bevery iiseful to the traveler' who Is n stranger on our roads. 0.

.theseroad signs ar set uti at evéry ropd trossing, tind whin new, road, .0:0 nitV-Iti:.10., tott,i-de4-01th"4,131gtE..-.:,4410.; -
)1.% 1,11. 4 L!
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LESSONS 'llisT CIVICS. 29

It is necessary to paint them once In twit) years.
We have our own paint shop and use the very best grade of white lead and .

oil and lampblack..
Accurding to an act of the legislature on rcind signs, the county toad com-

missioners.and the rilfroad companies are to work toeether in the erection
of railroad crossing signs'.

The railroad companies furnish .the sign LI1 ready to set up!.
The county road commissioners pfurnisli the cedar posts and put up the

(c) Brush and scceds. Brush ,and weeds should be cut as often as necessary
along the county road's right of way from the 'shoulders to the fence.

This hnproves the grade und the highway.
It keeps the ditches free from growth which stops the Ilow of water in them.
The work is done with a tractor with a mowing mahinQ attached.
This machine will .cut theveedsa1ong the roadside 'next to the pavement.
The weeds that grow in the ditches ana along the fences have to be cut 1:4,

men with scythes.
(Ad) Poles and wires.Many omplaints have been made on account of the

damage to trees along the roads by telephone and power poles.
Trees that might have been saved have been cut downsalong tbe roadside to

make way A* wires and poles, and others have be,en. so badly trimmed as to
injure their growth.

The poles should be p"laced at the outer edge of the right of way, leaving
space for roadside trees that *will.not be damaged by wires.

Sometimes the poles may be set along the private property at the outside*
the road limits so as not to ihterfere with the trees.

IV. BENEFITS OF IMPROVED. ROADS.

1. Effect of good roads on house and land va1ue8. 6

In one of the counties of Virginia the land became a wilderness. The farmers
wt4e too poor to raise crops and to keep the land cleared.
` They had timber to sell, but the roads were iMpassapie and they could not
haul it to market.

They could not Sell their land even at $10 an acre.
They could not even raise their food on their farms.. Most of it was' shipped

.

in, by fail.
In 1910 they decided to build better roads. The four districts 1n the' counly

sold road bonds- and raised' "r
about $120,000. .

If Is said that when. the first inspeCtor went to look over the rpads his buggy
got stuck In the mud. In. pulling It.out the liorSe broke a whiffletree, and the
inspector had 'to walk .baCk,home...

Thè first year the new flood was built a clearind of ihe hind was begun iind
. a large -house was built on (tile of the forma

:The second year all the land along the new road was (Ileared and several new ..-

lionsei were built.
jithge 'Improvements Iii hiotticis Old lands :Went .On *for tour years.. Porches

.111ffe added to houtifes. They Wet* painted Whi.te, and nei? fenCes *ere built.
Farms iLat brought .$10 an 'acre before simprovemelit. Of roads sold tor' $25 att

acre 'lifter the new roads were built.
Prorbledi 1i lond values.-7.-1"Our.yeurs after the road was ImpicAred the 14n4
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30 : MAIN STREETS OF THE. NATION.

much was it worth per acre before improvement of road? How much after
improvement? How much more was the farm worth after improvement than
before? How much did the imprOved road help the farmer in the 'Value ()rids.
farm?

(b) A farm on the River Road containing 312 acres, which sold before road
provements for $4,500, Was sold again after road improvements for $10,500.

How much did the farmer gain in selling his farm? How much did he gain
per acre?

th Eff(17t, on rural selwobt.

Good roads have had their effect on the one-room rural school and have
revolutionized the systems of education in the country tIchoola.

The larger consolidated school follows the gliod-niad movement .as iurely and
As logiwIly us any effect follows a cause.

.-4,01ust soot's' as it becaine possible to transport puplls to school at public
expense over long distances 'then the benefits of consolidation became more and
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EFFECT OF. GOOD ROADS ON RURAL SCHOOLS. GOOD. ROADS MAKE
THIS POSSIBLE.

(From Firestone Tire & Rubber Co., BuI. 6.)

more apparent For the work of the one-room school has been handicapped by
bad roads as Much as the farmer's work has been.

A long walk or buggy ride over a rough road in the early morning is a (Hs-
couttglng prospect and Is a plausible excuse for' nonattendance at school.

Add to.the alreadY had roads the winter storms of snow and sleet, the spring
thaws, and the summer heat aid dust, Irregular attendance Is sure to follow.

Interrupted school work is responsiWe for loss of 'continuity in the daily. .

sycnok .of the ichool, apathy on the part of the pupils, And discOuragement for
th0 teacher.

-Wbeh *apii, well vntilated bus stops at the door, fpr the children or. when
It waits for them avfew stos,down the road; then 4ie household Welcomes.these
early., morning tilps MI school. . . .. .A létachér i for. ea0 .gradet 14rge, welj.lighted'rpoinst new elcitlipmePt! .g7n3,17nantutn,, .400.000*
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LESSONS IN CIVICS.

Problems on school attendance.

31

(a) There are 9,000 pupils enrolled in ti* Arfse County schools In Virginia.Before the roads were improved three-fifths of these pupils went to schoolevery day. What was the average attendance?
After the roads Were improved nine-tentjis of the pupils went to schoolevery day. What was the average attendance?
What was the gain in attendance Lifter the roads were improved?

(b) One-lialf of the pupils enrolled in the Leé's Hill School went to schoolevery day before the road was improv0. Four-fifths of them- went toschool after the roads were improved. What was the gain in attendance?

s.THESE CHILDREN ARRIVE AT SCHOOL DRY AND WARM, READY TO BEGIN
THE DAY'S WORK.

(FroM Firestone Tire & Rubber Co., Bul. 6.)

(c In the Courthouse school 67 per cent., was the average attendance beforeroad Improvement and 75 per efinteafter..Whi.d was the gain in per cent
. of attendance after the roads improved?

(d) Find the gain in per cent of attendance for seven schools located on an
Improved road -in Virginia. Find total increase.
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32 MAIN STREETS OF THE NATION.

3. Effect On CONI Of haulage:

The farmer's problem on every farm is to raise produce and then to sell it.
Unless he can get his produce to market and can sell it; he might as well not

ialse it.
his labor and expense of plowing, sowing, cultivating, and harvesting will

be.wasted upless he can get smne return for it.
This is why the improved roads are so necessary tA

A poor market nuiy be neiir his farm. If the roads are poor he will lima to
the nearest market and %will take a low price fcr his goods.

'The rod market may be much farther away but with good roads he can reach
it moro easily and quickly than he *can reach the nearer market over poor rowls.

He Can haul a larger load over a good 'road.
*He can make more trips a day, for when a farmer pays $3 a day for a man

and team the length of time for the trip makes a profit or loss.
He has a choice of markets. .
This has been proven .in actual cost in dollars and cents, as Is shownin the

following instances.
Hauling wheat to a skipping point: Jefferson (lit is thenearest ship-

ping point for Dandrklgf, which is 20 miles away. a
the county issued road bonds the roads were so bad that 20 bushels,

of wheat made a good load for a two-horse team at almost imy time of the
sear, and a day was required to make a round trip.

Since the road has been shortened and surfaced with macadam 50 bushels of
wheat can be hauled iwer It with a two.horse team in Jess than a day.

On the old road it cost 15 cents a bushel to haul to the station.
On the new road it coFt 4 Onts a bushel.
Hauling Cotton to market: In Madison County, Tenn., before the roads were

improved, one bale of cotton wns a load for a two-horse team on some af the roads.
NoW that the roads are improved 10 bales Is a common load Or two horses.
One farmer can..market a load of 10 hides on good roads while another

farmer can market a load of 1 hale on a 'poor road.
The man with one. bale charges $3 a day and the man with 10 bales charges

*3 a day for hauling cotton.*
It costs the man on the poor road $3 a bale to market his cotten.
It costs the man on the good road 30 cents a hale to market his cotton at one

load of cotton per day.
Problems on houlhig cotton: (a) (Hi the old roads in a county in the State of

Virginia the average cost of hauling cotton was 30 cents per ton-mile. On the new
road It was 15 cents per ton-mile. What was saved per ton-mile on the new road?

(b) The total hauling of cotton for the year was 610,060 ton-miles. How
much was *a!vkd by hauling oVer the new road?
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REPRODUCTION OF LESSONS ON DANGERS OF CITY smvers AND ON KEEPING THE
"es STIIEETM CLEAN..

Thinpers in the City Streets.
it,. The HUM Om

Disetsston by a clans of fi(th-grade children: Pupil ati
.

(From a steno-
grat hic report.)

st Pupil. What...b; the proper way to get on a car?
fistliert Well, you milt for the car to stop and when It stops you get bold Q

the .Cloor and step up on 'the car, Do et jump on the eitr before it stags or get
J.
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LESSONS IN CIVICS. 33
Second Pupil. Sinie men jump off before the enr stops. They should ma
Third Pupal One rainy day 'Vent to jump on a car. I fell down. in the mud.

The car passed me.
Bowie. The men are in a hurry to get to work and ttiey don't stop to Milk.

The just run and jump on the car,
yourth Pupil. I know a man, a young fellow, who was running to catch a car,

missed it and was killed.
lloowe. How many people are killed by automobiles every year in this

country?
Fif/h Pupi/.'-Every month it is in the paper whether they have *got more or

..less deaths by 'automobiles.
Sixth Pupil. Every day in the 'News it says how many were injured or killed.
.Neenth Pupil, I saw an accident the othet day.-kA lady was between the

tracks, she took a step forward, tried to go back, anZi was knocke0 by the car
.and scratched Q little.

Earl. Twenty-two people' were killed.
Bowie. You mean Just 22 people were killed this month, Earl, since the first

ill Washington?
Eighth Pupil. My question says in this country.

2. Automobile regulations.

(Reproduction in written languagt grade 5.)

We have 10,000,000 registered automobiles in the United States. Nine
ihousand eight hundred and twentrOve.people are killed a year in this country.
They not only -live in cities but are Uled while walking the pikes or countryroads. We have r!sgulations ip this city for driving on the right side of 'the'
stnpt, siopping when the trolley car stops, give hand signals when about tooturn
a. corner, turnifig only, at the intersection of two streets, turn on your lights
at dusk, only dim ones in the city. The *peed linilt in the District is IS miles perhour. A motorist Who breaks a law Is taken to court an.d Is made to pay a
tine. The fine money goes to help get traffic signals and pay policemèn. A boy

girl can help keep roads safe for motorists by picking up any nails or boards
with projecting nails, by removing small rocks, limbs of trees, or broken glass.a

3. Keep the Jared clean.

(Reproduction in written language, grade 5.)

One day a little boy was eating some candy. It was in a bag. When he
finished he threw the hag down On the sidewalk. After he had gone another
little boy ciline by and. Rit ts? the hag. He picked it up and put It in the rubb!sh
Can.

Down on the streets you ot.ee rubbish. cans which you put all the trashyou don't want tò. use. . Arid% nOt to throw It .on the side- walk. 9r out Ift thegreet
tres are titre of the people: The have to watch'out for. the trees

*and don't let children or people climb the trjs or break the brancheS off:The monuments .aee built for the remembrance of great men Iyho haVe doné.things for our country and all over the world, 'like the monup3en4 of Georgp.Washington, Abraham.Lincoln,. William Penn; ana oti¡ers.
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34 MAIN STREETS OF THE NATION,

The bridges are to he kept clean and attractive for everybody to see.
We have a " clean-up-day." 46n thrlt day all the children clean the flirty

places and pick up the trash on the streets and put it in the rubbish cans.

011

REPRODUCTION IN -COLORED PAPER CUTTING.
Colored posterHow to keep the streets clean
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Chapter IV.
LESSONS IN HISTORY AND LITERATURE.

Plan of Rtudy.---History and literature, in the form Nt stories and'
ppems, enriched this study and added an artistic touch to the prac-
tical lesson's in road building which the children were quick to ap-
*elate. So much so, in faCt, that they begged to be Olowed to
b.ma6. up". verses ofi the highway whenever their time would
permit.

"Let me Live in the House by the Side of the, Road," and "The
Little Road says. 'Go! '".and "The One-fhiss Shay," .are good ex-
amples of story-telling Kerns used in this connection.

Tales of travel and the history of early moaes of transportetion,
the evolution of the automobile and the building'of the first roads in
America brought the subject of the highwnys close \to the cbildren
through their,loye for history siories lind their fondness for imagi-
native literature.

GENERAL OUTLINE OF STUDY.

1. Good roads and what tbey do:
History-1. Effect fin man's development.
2. Effect on a nation's prosperity.

H. History of road building In America:
Prehbaitoric roads.

2. Pioneer roads.
3. Our natiofml roads.

M. Financing road building in America:
Ilistflry-1. Federal-aid roads.
2. Road bonds.

The evolution of the automibile:
V. 1. The Indian travail.

2. TI le pilgrim's sled.
3. The settler's cart.
4. The ¡prairie schooner.
ti. The stage coach.
6.. The first railway train.
74 The, Twentieth Century Limited..
8. The first automobile..

L. 6009 ROAM AND WHAT THEY DO.

Histpry: Good roads have had much to do with progress.
,have an influence on eveuy part )of a man's life. tile cali.get beiter
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and cheaper food if he lives on a good road. He can get better and
-cheaper clothes to wea. He has a better house and furniture if he
can sell goods easily and quickly.

This is also true of nations. In the olden times there were a few
good roads in the world and those nations who built them became the
great peoples of the earth.

Egypt bat the pyramids because she knew how vo build good
roads. Rome became the leader Qf the world in art and literature
and_ in government-largely because her country was crossed and re-
crossed by good roads. France in the late war gained many victorie
by the use of her good roads, while with'out them she would have beeil
helpless:

Our peoPle in America. are beginning to-think that good roads ate
necessary if we are to develop our country and to protect it in times

- of danger.
Special study: FamouN

Remains. of Egyptian roads.
The Appian Way.
The Road to' Athens.
The Road to Damascus.
The road along the Wall of (Una.

Chomils Elygeos.

roads in hiwtory.

!STORY OF ROAD IN AMERICA.

1. PrehiAtorie roads..--History : (a) Deer and bison path8 that led
across the plains and through the forests were the first roa.lis in Amer-
ic.a: They had been us-ed for hundreds of-years Mien the white nail
came to this country and were worp smóoth and hard by the tramp 6f,
many feet through the centuries.

(b) trails followed these paths or wandered along the
banks of streams and over the portages. Many of our early- roads
were built on these ckl trails because they offered short quick transit
from one point to another through an almost impassable wilderness.

2. Pioneer roads.---History : The :early settlers were famous road
builders. They bhded their -way throng* the forests and crossed
the western plains in the face öf danger, privation, anti death. Most
of our ffahscontinental .highways follow the earlysc;ads which lyere
openéd through. the 'country by .tim -hardy frofitiersnien. the
intrepid .¡

A. Our national roadi(a) The first national u.mil was built in
tho United States in 1776. It ran from Philadelphia to Ni3w York.
The second was the famous pld road from New. York. to Boston.

*. (b): The firO ttesgeoStirintak h41ut,ay, was iuggested by. ,Heqry.
lor 846 Ohio was Orifittect tq into the Union.
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LESSONS IN HISTORY AND LITERATURE. 37

He urged Congress to *pass a bill compell¡ng Ohio to set aside
5 per cent of the proceeds from ker salg, of public lands to build
a road from the Ohio River to the District of-Columbia.

It was begun in 1806 and was the first road built at public expense
in this country. It was afterwards extended westward from the Ohio
River to Indianapolis. Now it crosses the continent from New York
to Los Angeles and is known as the Old National Road.

((i) The Old State Road ran from Albany to Buffalo and thence.
west ward/through Cleveland to the prairie lands of the Mississippi
Valley

((I) The Santa Fr Troll is the original highway across the west-
ern prairie7region extending from St. Louis to Santa Fe, N. Mex.
This traifiran along the Arkansas Rir, Olen across to the Cimarron
River ia a direct.line to Wagon Mouiid N. Ilex.; and from thtre
to Las Vegas., San Miguel, and -Stnta Fe The Old Nationatito4.follows this trail in the West. 0 4
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PRIM 181 :IC ROADS.

/Poems?.

Foss, S. W. The calf path.
Longfellon:, H. W. The shooting of the red deer. (From Songs of Hiawatha.)

S1Orie.g.

Grinnell, G. R. Jack among the lnilhíns.
Hough, Emerson. The long trail.
Janvier, T. A. The Altec treasure hou.441%
Achultz, J. W. With the Indians in the Rockies.
Atoddard, W. O. *Two arrows.

.White, W. A. The magic forest.
tWinterburn. The Spanish In the Southwest.

PIONEER MEWS. /

Abbott, J. S. C. Christopher t'argon.
David Crockett.

Altsheler, J. A. Homemen of the. plains.
The wilderness road.
The young trailer.

Chapman. W. G. Greeniiinher trails.
Cody, W. F. Adventures of Buffalo Hill.
Cooper, J The pathfinder.
Hough, Pmerson. The covered wagon.
Kingsley. Lewis and Clarke.
Mason, Ac B. Tom Strong: Washinzton°4 smut
Miller, Joaquin. Kit Carson's ride.
Parkman. The Oregon trail.
Trowbridge, J. T. The young surveyor.

M. FINAN('ING ROM) !WILDING IN MERT.C.%.

The good roads mosernent has grown in America until one and a
half billion dollars all told, are rOady to be spent on Federal, Shift,
'County, and township romis.

Road building \has become the. greatest _construction Industry in
the United States. The .Townsend bill, which provide.4 for an ap-
propriation from Congress for. road building; became a law in 1921.

'Under this tici there wastwopoopo available for Federal road
building in 1922. Cohgress appropriatkl half this sum and the
States the other half: With this amount 27000 men can
ployed.

Wheri these roads are built they will be long .enough to reach
around the world if placed end to epd.

1. Our Federale7aid road8.--This system of roads is fnuch like that
in France. Federal aid m9ans help received from the' National Gov
einmentr The most imOortant"roads in the .Stiie and those that
'run from,State to State usually receive' Federal aid. Primary roads,
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11,

are State rpads and connect, the largest cities and towns-in the 8tate.
Secondary roads are buili, by the counties and tertiary roads
by the town§hips. The township roads are, usually earth roads that
un thi.ough the township and are often hard .surfaced. Federal
aid is given to a certain iwreentage.of the mileage of inter4ate high-
ways.

2. edera/ aid in ar matt riakWhen the war was over the
Federal Government had a large quantity of war matei ids on hand
for which it had no use. This material consisted of more than 300
items. There were automotive. trucks and cars, lubricating oils,
canvas, nails, picks, axes, blacksmith-shop equipm-ent, corrugated
mewl, pipes, air drills, derricks, cranes, industrial railroad equip-
ment, cement, bricks, and many other articles.

The government has dividN1 this material among the severtil
State-s for use in building roads.

3. Road bonds.Road bonds are, bonds that nre issued by the
States to_ raise mpney for building roa6. In other words 0104 State
borrows money from the people in this way to pay for its road build-
ing and maintenance. It poys interest on these bonds to the people
who buy them anti when the bonds become due it pays 'the full
amount. It the same time it levies a tax on these peopl& to help
pay the interest.

If the people buy the bonds and are then taxed fo pay the interest,
it would seem like. a poor investment. But the benefit comes back
to them in the form of improved Nads, which are a great asset.

The people benefit by the increase in .the price of their property
and the decrease in cost of transportation when the roads are in
good condition. They have gained much more than ,the tax which--
they «lY .

Some States have raised 50 or GO million dollars in this way, an4
hardly a county is without its road bonds. Many townships have
their own fund for road building, which is raisedby the sale of
bonds.

IV. TIIE EVOLUTION 00 TIM ArtOMVIal:E.

Closely connected with the development of the highway is the
history of, the evolution of the wheeled vehicle. When the road was
a path throilgit the forest the Indian used twi) long poles attaéhed
Co his pony's back on which io carry his impinge. With the coming
o4f.the first settlers, the forest piaithis wete widened into highways, and
the sled and 'cart were iised for travel. *When tfre West was opened
to settlers the prairie schooner became the most convenient vehicle
for a long journey over the western.phlins. The first natiÓnall roads
brought the, 'stage 'coach into use, which yr,as the forerunner .of the-,,

ilroad traiii. Rapid dei*Qpniéi# of the steam eligifie as ,a .1,xr s.:
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40 MAIN STREETS OF THE NATIpN,

power was followed by the use of the gasoline engine in the horseless
carriage. Noiv the automobile-and the motor truck are making their
insistent demands for a broader and more durable highway.
1. The Indiaii

llade of two, bmg poles with ends fastened to the hack of a
Other ends dragging along the ground.

(b) Used .for eurrying baggage, tents. etc.
The Pitgrita`x x/ed..

) platform set on a pair of runners.
,

(b.) Drawn hy a yoke of oxen.
(e) The driver's voice and a long whip guide he oxen.

3. The settler'm cart,
(al A platform set on two wheels.
(b) solid, cut from a log 41f. tHod, Wheels heavy and clumsy.

TIT huh, the spokes, and thib rim were developed later.
( e) Drawn by a yoke of oxen or an os and a mule,

4, The prairie scrhotmer.
(a.) Long wagon box with eanval, top s14.it on four wheeiri.
b) Drawn by six horsei. Two drivers, MP in wagon with reins awl one

walking with whip.
(r) Used as home during long tripS over the western plains. Furnished

for sleephig and light !Mug(' keeping.
(4) Sometimes "called Ship of the plains" on account of resemblance

to a schooner.
5. The stagecoach.

)((i An inclosed body set upon foOr wheels with windows aml doors at
the side.

00 Drawn by four horseik Twq drivers, one on the coach with reins
and whip: one on the back of one of the leaders.

(r) Public conveyance running between certain stations on the highroad.
(4) Holding six or eight passengers, with baggage strapped on the top.

6. The first railway train.
(a) Tbree or four stagecoaches forming a railway train, running on

woo(Ien or iron rails.
0) Drawn by a small' stem* fired with stove wood.
(0 Each coach arrazige41 like the old stagecoach, thrrying six or eight

passengers with- baggage strapped on the top.
7. Twentieth Ceiiturll Limited.

(11) A long railway train of six or eight conches, baggage car, mall and
express cars, dining and fifeeping cars, running on steel rail&

(b) brawn by a powerful steam engine.
8. The first automobile.

( a.) Horsele$s Carriage with Wooden or wire' wheels fitted with rubber
tires, solid at first, ,and later pneuMatic.

a I

(b)* .Propelled by electric engine orgasoline engine.

.,* . *.

I
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Aut4mobites.

Hanson, D. L. Mons. Irons buys an autotimbile. System, 35: 806-9, -May,11919.'
Holt, E. Dollars, sense, and this year's crop. Illustrated World, 31k: 193-96,

April, 1919. - I. .
., .Watkins, M. W. Labor situation in Detroit. Evolving,Journal of Political

is '28: 840-52, December, 1920.
AP

.. utymobile Driving.

Bad nfotoring numners lead to prison offenses. Literary Digest, 67:74-6, °eta.
her 9, 1920. -

Fools 'who have drivell,me, by an ,agted six. Literary Digest, 66: 80-4, August
14, -1'920*.

Holmes, E. Il. Better be sure than surly. Outlook, 126: 561, November 24, 1920.
Shaw, J. J. Horn and the pedestrian. Outlook; 126 43:t, November 3,.1920.

- When friqvi wife ;ticked the new boat. leiterarY Digest, 64 : MaFch 13,
19°20. .

r
Automobile Camp SiteN.

Eatofi, W. I. Tenting on the new camp gr6und. Nation, 113 : '287, Septewber
14, 1921.

Eustis, .1^. It. GipsOiNle luxe. Independent, 98: 184-5, Il1ayir3, 1919. a

Nomads of the autonwhire. Literary Digest, (;9:40---3, April 30, 41921.
Porter, R. N. New hospitality: SvrIlmer's Atitgazine, 69: 735-40, June, 197

Automobile Touring.
dab

v it.. Gurney, V. Auto-burro honeymwou. Suliset, 43:40-2, July, 1919.
Jessup: Flight gr tile tin-can tourists Outlook,128: 166-9, May 25, 1921.
Johnson, A. America, touring ground of the World. CountrYILify, 37 :25;34,

_.

. . January, 1920.
ik

i Books of Reference.

el

A. A. A. Yearbook, 1922.
11 A comp1etelAII0a14gu-ide'òf the LiticOln lliglway.

lityant's collectiop of and song.
Course of study, tiafety education. OregOn State department.
Colirs of sttrdy; Detroit, inch., piiblIc schools.
Cutrent,,magazines for 1931r1922, 1923.
Dephithient..of Agriculturartarbook, 1922.
Departtpent of Agriculture.. Public roads, ltdf, 1!E21, 1922,
Geokraphies United States and each State.

A a
et:

Ilighwayo '¡reen book, 1921, 1922.
I Histories of ;Untied 'States and each Sta0.

4
Methods of. instruction. Bureau. of safety, 726-Adams Street, Chicago, Ill.

sOur connitunity, Ziegler Jaquette. Philadelphia, J. Ç. W ikon. CÓ. ...
...,.,.. -Afivepell's r90 primer 'for chtlaren. Ill.,C.hi6agf.), .A.:'(1..*McC1

Sate037 fIrst-ibii..phi.iikeii. .i5ePti1lio.,".garssoi.E:witet .,.4..
¿It' Safety 'first: fok41tt1e folkg. t:Waldci.'. $ott'York,- Scribiia:

,_ , ^ .Safety
.

fot.0.03 child. New. York, 'Republic- Booki Co. .
-., is.....Stand#ra books .6f poems'f6i chilOren.
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":: Sae pop lind 'sakety woutii. &Mel?". 4Te'w 'York, World Book Co, .

Wiietxt 'railroads sye.lvf-,:petv.:..,..Carteri.,.C., F. New ..York. and London, Henry liolt;'reilliboolts , of. highliiii¡f'iiiisMatioi4. i ,
.4 : I: 0.-.- .liv . '.. .*:.,:-I-..,. ,..,4 . . . - -,4 t . 4 . '

O i
i

1 e
I Y 3.1.7i

4 `-';'1--:

s

..,
..:C1

:i406

.4

fp

t2

fr

',

J. ,

,

tit

.

t'

.

-077-411

et
.

.

s.

- .

. .

,

r."

'3

.

I

,., .
%

.1!

.. ..i.,
-ih-

. , ,..
"..1

. _

,

.

.'

.,

A

I, !. .

, elt

1 ,

:

;1
. 6

I .
C , . . 011

s.

r

'.

.
:

-
44hk

. :1

.,, ,
14

-1

.. ..

I. /
17* f,

' :1",t

.t g

41..
.4i. ,..
kf, ,Of lb, . .... ... 6 a

O
..

1 0 ' e e- .

.

f. ,

,. i i . It'
.

. t

i

;
. , i'r

ò i . s

I
0 S ' : i

4,0

. . . 4-i J :,.. 0, 3 . , .4. .1" . . ' '''' ' i il ° 4t. r.,TrIr/;! .0
; ,i " ' .I. T. ...,... .g.J. ---,_ % . g., ...; ,,,...,

, , ,, .,-.,-.,..,,-...:;(,.(ii-.--.41

.e. tr ....-:

; .;41. f
. .

6 e.:_

-.11.1+.1s, ... 40
t.. ; 1.'-li#' p...

' .. . 1 .' .., ,4-';'.:0_JI

!: its; ..!.
, ,' ,. ,...

,
.,) .._.. .

.,..,. ,,. e

:::; 1.*r ' '.' .' ; t.' ,- .; 1 :

. ' V
"..%:;1'..s.d......... '.......*.:.......:,:;:.......:4').:r..;,!,'.11.=.34)

,

.. ,... - .
.

..

.

. :

,
II/

'..

,. .
#: o'

I

J .

...::-.1;
t

.0
60

e , i.

00_,

r

.

.

' "(*.

11r1 slt.0-..I' ' 1 t tl . vs
.

e
= : s .

4 0,_:. 1A,,

s . . .....i. .8,14.4

li I ...1. i :. I.

.

.1.(4 6.1.4:

..- '.'. .i., .4
g . I e Ag... )_,,

, :., , , 334"

..j .. ' 't .1 !I'. s '.. 'N'. ,:: r:4+ 60.1. Il 7 ?.

4:ei4¡!§11 .4
r.

4,F,101,y,
1,4 f, "14.'1

r,

X IA.*
sti;-:4. job.; *1 f ',--'....,..; ;..; ii;*- .: .,.':t-,':r...!,;/',...;;:.;;.,. ,,,,,?,,,,:.),,,i -.',

1

./.."'6.1fia 4; .4.'14; 3 15. e' .1 i 1 "" ' 'S'.-*ill.'.1 4" '7''' st141.10

,-4. ,...-_-.... .114.... #.)
.. 3, _,...j l alI ., II. t s'i

1,Y1,4.104.1:,*.?-4.-;:ivi3A
4k-:_*".:, ' .4. ;--A i ;'rfcfA "i". 4 l'-.4.. .1 f'.,,

...r.,0 ik

hi A , .sir
, it Pe ,,11 ,

43 A...,
;ILi.

PIP'/

It. ;la
. ,),t41 (31:11 3

' t... t».., tip!' t 0 t' et,- -.9% 441 it '1 Zvi *)ty ,s

)4.
. .1 4)

At4-11..7 Z;.r9 v,ortf,.43.44hieflt.4./..ri
,. vlf...4r,to-pi A .0., 1, -4;,kt\s' pt. I. 0 f 6.4 ff,

ifkg4)

4

4

V

.

i

t,

' r

4 4




