
DEPARTMENT OF THE INTERIOR
BUREAU OF EDUCATION

BULLETIN 1 926, No. 8

HOW THE WORLD RIDES
A SERIES OF PROJECTS ON

VEHICULAR TRANSPORTATION FOR.
ELEMENTARY SCHOOLS

By

FLORENCE C. FOX
ASSISTANT SPECIALIST IN CITY SCHOOLS

f.
40

WASHINGTON

GOVERNMENT PRINTING OFFICE

1926

elf

a

.,,
FP 73

rr
I

.vrit ., F 10....,A I

--- . T- me;
e r 04 lit
e/ fin i
e

,
i asst i -,, _ _J

i1
LS

I
co:. 4104 P .. , el, -

, .. -
1pr. ... - -

I t .'-:'
1 1

.

as

.

.

1111111. MMOIMMOIMMIx.

;

;?

_



p.

of.

ADDITIONAL COPIE:
oF THIS PUBLICATION MAY BE PROCURED FRnM

TIlE SITLRINTENDF.NT Or DOCUMENTS
GOVERN M ENT PKINTINO OFFICE

WASIIINIToN. D. C.

,Nol

23 CENTS PeElt COPY

a

#f"

a

AT

16:1 1
-... ......."44- .:...

,.,.. -

, ..
f! .

.
: :

a

"'t
414;1 7 -*.'

.
70 " .t.. :. I 1.

*N. .10

a a.
P: 4a}" l I."1 41 4 =a- -

1.



CONTENTS

Page
Letter of tnmsmittal VII
Foreword _ VIII
nt roducti on

Enriched curricula
Modes of expression____

Written reproduction
Informal (list lssions and conversations
Posters in colored paper cutting

1

1

Chapter I.Animal service and the evolution of the wheeled vehichb___ 3
Lessons in science: . *The horse 3

The Indian's travail 4_.

The ox _ __ ___ 5 .

The Pilgrim's sled t _ ___ __ _ _ ____ 6
. The reindeer _ .M. .W . 6.

The mule MO MW .. w W.

. 7
The settler's cart____ .

_ _ _

The mule's cousin. the burn' 9
1)og teams______ _ 10
The st agecoach . 11'
The prairie schooner 12

IA'SS4 )10 In history : ,
,

From New York to Albany in 1703____ 13
Chapter II.--The railroad. train______. 1A

Part I.Stcam motive forec___ __ _ 1S
I.eFsfins in science:

Cylinder and Piston. 18
The use of steam_ _ __ _ _ _ _ ______ _ ___ is
The steam engine_____________________ ONO 18'
Application of steam to.railroad transportationA 19 '

Lessons in history:
One of the first railromk
Trial ,trip of the Stourbridge Lion______________. _

iiA pre-At-ilay expeess train _ _ _
Glo

Lessons in geography :

.0

The express train ______ _ _ _ _ 22
The freight train

Part ILElectromotive force
Lessons In science:

Application of electricity to railroad transportation 24
Chapter automobile

Lessons in science:

22
22

The gasoline engine
Oil fields... ... ...... M ow ale ONO OM als11........
Parts of an .. ....

414411.. .....
. Om ow An gm

27

2?
28
31

__-
.10 4M.

%maw ems 4..= om........111..

2

_

____ _

_

___. _

8
. _ ._

_ _ _ .._ .

___ _ _ _

...

__

_ _ _ _ m e.

_____

----------
.

.......... 20
21.

,

......b........ ..

a

... . , .
. .

___ ..... Ms 4M M OM dm ow

.
. ) ...

automobile,. _ ......_.. _

7*.-,..ta)%

*-

H I

.;"gr!...%

110

'At

4

_ _ _ -

_

to__

1

_ ...

...

I



CONTENTS

Chitpter III.--The autornobikbContinued.
Lessons in scienceontinued.

Motor tires_____.______
Highway traffic
The caterpillar drive_____

Lessons in history:
The American automobile__ _

The war tanks__ _ _

The first army convoy
Motor-truck routes

Lessons in geograp'hy:
Where Nutomobiles are found on farms in the United State

eve. 4.0. - -

map( study)
Lessons in, civicfi:

Motor trucks.
Tank-truck milk delivery
The school bus
Highway safety

Jay walking. written language in fifth grade______
License laws, sial recitation in fifth grade__ _

Traffic las, social recitation in fifth grade_
Penalties for speeding, social recitation in fifth Lrrade____

Nim am. aMD

hapter airplane
Lessons in history:

The flying machine
°Lessons in sciency:

What makes an airplane fly
Seaplanes

Lessons in geograph
Air-mail service study
Round the world flight. map stmly
Airways and lauding fields. map study

Lessons in Civics:
Comnwrcial aviat ___________________ _ 58

Chapter V.---Arlahe airship
Lessons in science:

Page

31

33

35

36

38

38

39

40

41

41

42

42

43

45

45

4.)

49

50

55

The Shenandoah and the LOS Ange1e,4_____
_ 60

Lessons in geography:
A trip in the Shenandoah, map study

Chapter-VIInland watei.ways
Lessons in geography

Principal canals in the United States, map study
Cities located on inland waterways. map study__ . .

Lessons in science and histiory:
Boats and waterways

Thecaraw.,______________...-
The
The Clermont._______*.

dew ad*

A twentieth century greyhound___
How the early mariners guided their vessels

dl

69

69*

Fr

71

73?-%

73

74

76

i 4,04 :t

rv ..2V39

40D

3f)

56

amo 4m 4INPVNI, 4.4

. 4.0 . 4I 410 MOP IM Ma. Ow =i 4110

41=P .

al*

IV.The

.r.

WM. =MP

1,,

4. .-
.

M M Mw 0.

:

IOW MON

ferry______________-___ a t e
M MID den. 41. . 4.s. ... a.. . maa - . -

TheSavannah_____ _______,....... m. ..a. .... ay am. a. dm, ..a. ..... .ma .4. S.
f

P

.11MIND SON .1M

4412. alb

- 4.m. 14. aND

am.

74

3e

_ w

run_
_______ m _

dala Mo. MI,

am a am am aalir mm mm aa mm

_

60

14-
69

a..

am a

WM,

The



II4141'ST1{ATIoNs

Transportation: To-day and yesterda y_

The Indian's travail
IHgriiiis slol
Reindeer service in 11s1:11

Mule service _______ _

Settler's cart
Burro service _

Eskimo serv
Stagecoach
Covered wagon
The first raila train
Electric. locomotive
A turbine: Outside view

Inside vie

.

4M

0.

me. r rm. M MID

Page.
Front ispie(e

4
(6)

7

9
9

14)

11
1 3

2.0

24

maw am, mi. MOM is .

do. aM - am. Om.

ice in Alaska__

Dynamos
An oil field
One of the first aulomobile inventions__
Touring car

he first iinny onvoy un
hdry t ruck

Sch(Pol 1)11%4

Obey street signal,
The seaphlne that crossed the Atlantic_
Emergency field boundary light______
Flooding the landing field with light_
Highest beacon in the
Plane ready for round-the-world flight

-

The Shenalidoah
Gasoline engines 011 the airship_
Deck of the airship
The control car
Coming into the hangnr
Eskilno and his kayak
The rlermonr
An ocean liner The

.;

C.

)_______
4

- low r .

.

r MED a Or

woo mob .am elm Mo alb

ow. 411. ow

411= am MIR. M. AO .1 aml.

... Ow

or r rm. or.

..... .... ... . ...

%.

IN. mi.

.11 ..

emb . ..

Figure 1. Steam engine, cylinder and piston__

1

MM. IMP - 4WD 116

4..1, eNo Mir mm IMO

2. Gasoline engine _ ___________

3. Parts of an automobile__
4. MapWhere automobiles are found on

States__ _

5. Rear view of
- - - - - .

6. Side view of airplane__
T. Air-mall service_
8. MapAir-mail night flying__
9. Map----Round the world MOW._

10. Niapiirways "and jamling
tl. MapA trip in the Shenandoah_
12. MapInland wate.rways_

.. 4111

farms in the
. --dr- - a - a -

- 0. MM.

Unit t),1

S S S Alm ONO

p.

4.0 MM. MILD WI.

41 1 Mr. IMI 4.0 OM*

40 AM.

4.)

. A

Vle re aii

4116

.19

:14

s-O0

:37

40
41
42
49
r-()

5:1

61
435

67

'7:1

19
i) 2S

31

1
:

38
46
47
50

51 *

56
58
62
70



op

A
P

41*

O

-

Pa*

400

A



LETTER OF TRANSMITTAI

DEpAirrmENT ol."11IE INTERIUR,

BuREAu EDUCATI0N,
-11aN/thigtoir, :Way 12. 1926%

Sin: The reorganization of the curriculum and the necessary

assembling of proper materials of instruction attendant thereto
are probably receiving more of the attention of educational leaders
at the present moment than any other s-chool problem.

The Bureau Of Ifducation is endeavoring. to be Of assistance to
those attempting a solution Of this important problem. I have
therefore asked Miss Floyence C. Fox, assistant specialist in oity
schools, to prepare from time to time a series of studies based
directly upon the child's need and interest. as related to present-day

The last of these studies pertains to the field of transportation and
is a carefully assembled series of projects adapted to the level of
Aildribn in the Nitermediate grades of the elementary school, en-

titled How the World Rides." I think that it const it.utes an impor-
tant contributioito the materials now being collected for curriculum
um', and ask thud it be printed as a bulletin of the Bureau. of Fduca-
tion. Deimrtlrient of the Interior.

Respectfully submitted.
NO. el. TIGERTI f lfl

The SECATARY OF THE IN TER lolt.
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No single invention has so influeneeld the development of man him-
self, and the changes lus_ has made- in his environment,. as the mak-
ing of the wheeled vehicle. It.has j;laced him in close contact -with
Other peoples, with new ideas and with new manner's and customs
which h3ve altered his point of view and have broadenell 16 mn-
ception of the meaning. of liAs itself. Distances have been obliier-
ated: aliens have become neighbors, lnd strangers friends,. wilvn
sympathetic ppreci at ion df the other man's probJew has come to
us throw+ coigact with his daily life.

This& wilrbe doubly true with the devekpmeilt` of ail:craft. now
so rapidly nearing that degree of efficiency 1 ill

:as a mean. of trunsporttition for commercial purposes and a nio,hb

of tHivel for business 'and ..4ocial convenienc(. TwentN;-eight hours
from New York to San Francisco is a short iwriod as compared with
live ays by train or five weeks by wagon. A letter written ill the
morning New :York' may now Ile read in Chicago' at 7 o'clock in
this evening, o'r in SAlt Lake (Ity at tih; nexf morning. or in San
Frdncisvo.the following nftyrn(Niqn. at -1.30: A pilot ip Michigan ni
eat his breakfast at, Oknip Custer..his luncicin Waingt C.,
arid" return lif 111cluggn in time .for (linnet% theism& eveniv:1.

Wakr (ravel has kept pace h hand travel and' intand 'water-
are

.
being.developed possible. Trans-Atlantic an(.

trans:Pacific scheAtules grow shortty each yeki,voind On v I heai nein 1111

'time for these" ¡ourrfeys consider.0 by travders W 10 are selecti
routes. for voyages Oil the 'high'seaA.
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HOW THE WORLD RIDES

A SERIES OF PROJECTS OS YEHICIAIR TRANSPORTATION
FOR ELVENTARY SCHOOLS

.."111/' INTRODUCTION

EN lt I(11E1) CURVICULA

These great movements in the history of man, affecting as they
do his material. intellectual, and civic life. should find some place
in the enriched curricula now offered to pupils in our schools who
are prepored hy tindowment and training to accomplish more in the
elementary grades than is offered them by the standard courses of
study:

Boys and girls show a spontaneous interest in the fliggfrPof an air-
plane. the power of an automobile. or the record speed of a motor
boat. These and like data furnish most attractivekaterial upon
\dick to base the fundamental facts which are offered them in the
daily program. They offer also a broader outlook, a deeper insight,
and a ,wider perspective of t he world in which these children live and
in which they must soon assume their share of responsibility.

MODES oF EXPRESSIoN

A few types of reproduct ion from a class of fifth-grade pupils in
one of the Washington schools are given in this bulletin as sug-
gestive material for otherllochools who desire to use this subject
matter.

W ¡bitten, 1'ep1'o(1uctwì4. The transition from oral language to
written language foriWan important part of the school program
in the elementary grades. Back of this w'ritten reproduction. how-
ever, there must be, on the child's part, a real impetus toward the
expression of his ideas in wriften language. Much of this mate-
rial will awaken in him a desire to reproduce these ideas in some
form or other, of which written language is perhaps the most
important in the middle grades.

informal dixmasians and eon versationg. Discussions with the
class and teacher regarding the content of these lessons has been
one of the most satisfactory approaches to the development of the

1



HOW TIIE WORLD RIDES

projects herein outlined. One or two stenographic repovts of these
informal conversations are reproduced in mnnection vvith the lesson
studies as examples of this type of expression. ()ie winker of the
group in each inAance, omk charge of tile class and conducted the
recitation. The plan removed any restraint the pupils might have felt
and placed the full responsibility of the exercise in the hands of the
leade.i.. Ile became skillful in controlling the situation and in
keeping the class strioly to the point under discussion. There is
probably no type of subject presentation which develolw the indi-
vidual pupil and at the same time clarifies the subject matter as
this of the socialized recitation.

Poxter.s. co/orid pappr visualization by the pu-
pils of actual situations precedes the work in any graphic repre-
sentation, and especially in thm of cutting posters from colored
papers. The procedure is usually this: The pupil creates a mental
image of a given- situation. holds it until the details are clearly
in mind, and t he is ready to reproduce it.

The choice of colored papers is the next step after the picture has
been decided upon, which includes a careful selection of appropriate
colors for the different objects in the picture.

Large-sized drawing paper is used for the foundation upon which
to mount the objects in the picture. In landscapes blue paper is
used for the sky, and green. brown. Or gray for the ground. ac-

$ cording to the season of the year. 'The trees are green usually,
street$ gray. and vehicle: any color tile pupil- may choose. Figures
are cut from drawing paper, and. with the exception of face 3,nd
hands, are covered over with colored paper. Hats. dresses. coats.
etc., are cut from appropriate colors and pasted over the figures,
with the featitres of the face marked in with India ,ink.

All of the objects are (lit out free-hand in outline. and when fin-
ished are pasted in their a)propriate positions on the background
and then or'ined with India ink.

This is one of the simplest forms of art and one of the first to
be used by primitive people in their effort to express thought. A
cut outline seems an easier form of technique thr.n aR outline draw-
ing. and the colored 'papers, the pasting. and the assembling of the
figures On the 'background make this form of expression a fascinating
mode of reproduction in all grades, and especially in the middle
classes of the elementary schools.

2
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Chapter I

ANIMAL SERVICE AND THE EVOLUTION OF THE
WHEELED VEHICLE

LESSONS IN SCIENCE AND HISTORY

Animals anil Their Service

THE HORSE

1. Horseg of lolly aq0.Ages ago one of the first horses in this
country WaS a sinall animal with four toes on each foot.' He wait
Only 16 inches high we are told. He was swift. ahbrt. and intelli-
gent. and learned how to take care of himself, so that his descend-s
ants to-day are seen in our streets and 011 our farms. In that long
ago this little horse had webbed feet for swimming.and livea among
the rushes that grew along the water courses Through all these
ve.ars he has developed and grown to tit into his place in our worhl.
Ile is much larger now. hilt eats about the same food and is still
a cropper and grazer. IIis hoofs have become solid, for he now
liVQ cn hard ground in the uplands. Mt is one of the best of our
friends, for he carries our burdens and pulls our loads.

2. The horse and 1li.4 rider.Fronj the earliest records of history
man and his horse have been inseparable. Together they have
traveled on journeys of migration and conquest. In man's victories
and in his defeats. in his games and sports. the horse has been his
intelligent friend as well as his obedient servant.

Admirably adapted to this service has the horse become. Length
of leg and hardened hoof make him the best of h.:IN-tilers. His
broad back furnishes a comfortable seat for the rider. His sensi-
tive mouth makes a. bridle rein an easy means of control and
guidance. Through years of training his gait has become smooth
and flowing. and his speed and endurance have no equal among
our burden-bearing animals.

3. The horse and hi.q driver.A deep chest and strong shoulOrs
make the horse an ideal draft animal. His power to pull loads is so
remarkable that it has become a unit of)force for measuring the
power of steam engines and other motors. -

.1 horsepower is a force that will raise a weight of 33,000 pounds
1 foot in one minute. An engine of 100 horsepower can lift 33,000
Pounds HO feet in one minute.

I ouild In the Wasatch Lake of the Big Horn Inuntains, Ili 'tit hern

3

4

.

Wyoming.



4 HOW THE WORLD RIDES

Much Of Our success in agriculture, our progress in thf develop-
ment of our country, and Our general prosperity we owe to the
strength, the intelligence, and the willing service of our friend,

the imrse.
Allow. one-half of the purebred draft horses in the United States

are in the Corn Belt, and most of the other half are found in the
hay and pasture, spring wheat, and Great Plains regions.

The number of purebred horses of saddle and carriage breeds in
the UniteCI States was only about one-ninth of the number of draft
horses in 1920. The relatively large number of these saddle and
carriage horses are in Kentucky and adjacent states. These areas

are famous in song and story for their fine horses, and, despite the

THE INDIAN'S TRAVAIL

decline of horse racing as a sport and the decrea t d use of horses for

riding and driving, horse fanciers in these States retain a large num-

ber of Purebred atkl 1e and carriage horses.

\

Geogrophy.NN'llere Iiiirses Are Used in the united Soso's, from Yelirbila of

the I)epartment of Agriculture, 1P2l. Address the Snperintcwient or Docu-

ments, washingt( ln. I). C. Price. 20 cents piste copy.

THE INDIAN'S TRAVAIls,

Readinri lesson,. The Indians traveled Over deer paths through
the forest when they moved their village from one lliation to

another.

f.:s



ANIMAL SERVICE AND THE WHEELED VEHNLE 5

Their travail was made of two long poles. One end of these poles
was tied to) the pony's back and the other ends dragged along the
ground behind the Pony.

All the baggage was carried on these poles. The clothing and the
skins for the wigwams were tied up in bundles and fastened to
the Poles. Then One of the boys rode on the back of the pony and
followed along behinoi the rest of the family.

The mother rode one of the larger ponies and carried her papoose
on her hack. Tile father rode ahead of the others on the back of the
largest horse, to clear a path and to) lead the Nvay through the forest.hen they found a good site for their village they got off their
horses, and unstrapped their bundles. Then they set their wigwams
and built a new village. Before night they were living in their new
home just as they had lived in the old village.

THE OX

The (Ix and Aig driver...The ox has great pulling power in his
chest and legs. Since the earliest times he has been used for work
in agriculture, especially for plowing. The wooden yoke whieh he
wears on his neck and to which the plow is fastened is one of the
first bits of harneSS known in history.

ith his split hoof he can easily Nvalk in the soft, plowed ground.
A suction of air under his hoof might hinder his progress if he had a
olio1 hoof like the horse. The cleft in the hoof of the ox permits

tlw air to escape When he sets his foot down into the soft, plowed
ground and when he lifts it out. For that reason cOWS and oxen can
travel much faster and easier in the moist, fine soil than the horse
can.

The ox is guided by the goad which his driver carries, or he obeys
his master's voice when directed by certain words which he under-
stands perfectly. The word "Haw ! for instance, means " Turn
to the left," and the word "Gee! " means " Turn to the right !" For
faithful service and for patient, plodding effort he has no equal
among the Animals.which man uses in his work on the farm.

Geoyeaphy.Wherever logging is being done in the United
States the ox is still used for draft purposes. He is slow afid
careful in this work and does it much better than the horse. Ile is
willing to Pull a log a few feet at a time and then to stop for a
few minutes, which is often necessary when logs are Iwing hauled to
the mill. This work wears on the temper of a horse and makes him
fractious and unruly. Oxen are used in the lumber camps of Cali-
fornia and Oregon and in the Southern States where timber is DOW
being extensively cut and hauled to the mill.
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HOW THE WORLD RIDES

THE PILGRIM'S SLED

Reading lesson. The Pilgrim made his sled out of a box set on
a pair of runners. Then he harnessed a pair of Oxen to it and sat
down in the bottom of his slei(rh to drive.

The sled looked like our stone boats that are used to draw stone
Over rough ground. In the winter this sled did very well for a

sleigh, if there was snow on the ground. But when the ground
was bare the sled scraped and bumped over the rongh road until
one was glad to get out and walk.

; A pair of Oxen were hitched to this sled. There were no lines or
harness. The Oxen wore a yoke over their necks which was fastened
to the pole of the sled. They were guided by the- voice of the driver
and bv his whip.

PILGRIM'S SLED

These oxen traveled much faster than horses when the road was
wet and the soil was muddy. Can you tell why?

Can you see how the Indian's poles which he used for a wagon
were turned Into sled runners?

THE REINDEER

Me reindeer and Mg dre'rer.Like Ow horse, the reindeer is one
of the best driving animals in the world. Ile is a cou-sin to the ox
and is like him in many of his chaActeristics.

In the north, where the reindeer lives, he needs a thicker coat
than the ox to keep him warm through the long, cold winter. His
feet are broader and flatter than those of Oxen, which enables him
to travel over the snow and ice with great ease, for his split hoof
aids him in running through deep snow.

6
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ANIMAL SERVICE AND THE WHEELED VEHICLE

The Alaskan Eskimos who train the. reindeer are expert drivers,
and their sleds are built to stand the roughest kind of sledding.
Without the reindeer the Eskimo:s chief source Of food in milk and
meat would be cut off, to say nothing of skins ,used for clothing
and shelters and bones and sinews for sled building. He is onè of
the best animal fiiends which has been given to man in any part of
the world.

Geoyraphy.The United States Government has charge of the
reindeer service in Alaska, which is administered by the Bureau of
Education of the Department of the Interior.

Herds of reindeer are now found near all the principal native
settlements of western Alaska, from the,.1.rctic to the Pacific Ocean:

REINDEER SERVICE IN ALASKA

So rapidly have the herds increased since their introduc;t ion in 1892
with a herd of 1.2s0 that the total number of reindeer in Alaska is
no estimated at 30,000, of which about 235,000 are owned by the
ilia ves.

THE MULE

The mule is a hybrid animal, having characteristics of both the
horse and the ass. He has longer ears than the hm.se, but otherwise
he is very like him. He has unusual power of endurance, is rarely
attacked by disease, and is long-lived.

Geoyrophy.---ne number of mules on farms in the United States
has increased 33 per cent (luring the past &monde, while the number
of horses has increased only 6 per cent. The mule is found On farms
in every State. in*41/41iie Union.
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8 1IOW THE WORLD RIDES

Mules in the Cotton Belt, About five-sixths of the mature mules
in this country are in the Cotton Belt and the corn and winter-wheat
regions: There is 1 mule to every 1 7 acres in the Cotton Belt and
to eNTry ls acres in the Corn Belt. In the eastern Cotton Belt, where
negro farmers are most nuinerous, there are twice as many mules
as horses.

Cotton c/d/irat;on. The amount of cotton raised On small-farm
areas depends upon the number of pickers a vaiIalde. With 1 Invle
a man can plow, chop, and hoe from 10 to 2( ) acres of cotton. from
which or (1) bales of cotton are produced. This is ordinarily all
that One family can pick. Therefore. One-mule implements ate used
over the greater portion of the eastern part of the Cotton Belt.

MULE SERVICE

The adaptation of the mule to a climate explains his exten-
sive use in the cotton fields of the "South. Thfthorse is a lnore
highly Organized animal and frets and chafes under the extreme
heat which prevails during* some parts of the yvar in this section of
the country.

THE SETTLER'S CART

1e.44,wn..---1ook at the wheels of this cart. 'They are made
from the trunk of a tree. A. slice is cut off from a log as one would
eut a slice from a loaf of bread. The early settlers in this country
used these sections Of logs for their tables and chairs and for the
wheels of their carts and wagons. They mitke very good wheels,
but they are heavy and they break easily.
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ANIMAL SERVICE AND THE WHEELED VEHICLE 9

To make these wheels lighter, the Pilgrims cut out three-cornered
pieces, and thisjeft the hub in the center, the rim around the edge

p of the wheel, and the spokes which supprt the wheel.
1f Later the wheel ivas made of three parts, the hub, the spokes,

and the rim, first of iron and then of steel.
\ Now the tires on' very heavy trucks and wagons anh on auto-

mobiles are made of rubber. Sometimes these rubber t ires are hollow
and are filled with air. Sometimes they are solid, if the wagon is a
heavy one.

THE MULE'S COUSIN, THE BURRO

L,Non Rhay.Tnvel through mountain is diiiieffit. The roads
are narrow- and uneven. They often skirt along i he edges of a tweet-

.

SETTLER'S CART

pice on t i ie side of a mountain where a misstep would throw a horse
and his rider over the cliffs to the -rocks below.

A. suye-footed beast like the burro is well adapted to this travel.
He is not afraid, he is no.t ner\.ous, anq he can climb up and down
the mountain 'side with perfect ease. His tiny feet find a sure foot-
hold in the rocks-.and gravel which covey his pathway. his

.

back
iwtronfr and will carry a heavy burden. Ile is patient and reliable
and 1611 bring his load, whatever it may be, safely to the journey's
end.

Genyraphy.Burro is the Spanish name for donkey. He is used
in our Spanish-American States for all kinds of work. He is the
Animal that haulg and carries for that section of the couDtry. He
costs little to buy, and he finds his food among the rocks where
another animal wo'uld starve ; so he is called the poor man's friend.
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10 HOW THE WOW RIDES

As a pack animal he has no equal. Upon his small back lw can
easily carry a load of 360 pounds. Wherever there are mountain
paths to climb and journeys to make into rocky canyons and broken
foothills, there this little beast will safely carry his load.

DOG TEAMS

4* The dog and drbier.Everyone has beard of the famous
Eskimo dog Balto and his brave driver. There are many of
these brave dogs in the fnr north that carry men on journeys where
other animals can not go.

Like the reindeer, the Eskimo dog is well fitted fór this service.
He has the ihickest coat of fur. the largest feet, and the 'strongest/

BURRO SERVICE

shouhlers of any dog in the world. He caretes passengers Over
the frozen plains and across the icy mountains; he brings. the mail
to far-away settlers; and he ca.rrit medicine and food to the sick
and hungry. Without the dog team and sits service many people
in the long, cold, northern winters would suffer and perish.

The Eskimo dog shows his descent from the wolf in his small
bead, sharp nose, pointed ears, long hair, and bushy tail, Al-
&ugh, faithful at his work of drawing sleds over ice and snow
in the frozen north he is often very quarrelsome. This may be due
to his cruel treatment.

No reins are used to guide him; shouts, shrieks, and volleys of
hard words are constantly yelled at him, often helped out by shari

t cracks from the whii) or blows from a cudgel.

his
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ANIMAL SERVICE AND THE WHEELED VEHICLE 11

nil do.gs travel tandem. The harness consists Of strong ..rollar,
141)and, and traces. Sleigk bells are hung from the collars,
Which are Ornamented with beadwork, bright worsted tassels, and
fringes.

After the dogs have been over a° route once their instincts may
be fully trusted. Whenever a traveler in a dog sled is uncertain
or In.bwildered about the course the dogs will guide him to) safety.

Aft

THE STAGECOACH

llemiliv/ /esxoil would you like to ride in thiR tage-
coach The people inside look as though they would rather get
out and walk.
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ESK1 MO. DOG SERVICE IN ALASKA

In Olden times these stagecoaches drove throiigh the country and
stopped once or twice a day at the inns along,the road.

The roads were so had in those days that a breakdown often
dab passengers Out in the mud or left them standing by the

side of the road for many hours until the coach was repaired.
These maches usually ran in relays from one point to anothet

of 10 miles' distance. The passengers were transferred from one
mach to another at The end of the 10 miles, and the coaches re-

.
turned to their home town.

The- baggage m:as strapped on to the top of the coach, and the
travelers were crowded together inside, unless one was fortunate
enough 144 sit on top itith ale driver.
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12 1104 THE WORLD RIDES
4,

J . . 1
It was a weary journey. l'he jolting krnd j()uncing of the stage-

obocli, ti-k, ceowding and just ling of,fi red and irrit able fellow
N

pa»eHgerS; all made this mode of travel as,` frightful nightmat
only,: to) he endluml for the sake of getting somewhere as soon a,..
Pos;ib -le. '''', . a .4#

. .
.

To odic people who lited on the coach road the plissing of the
coach was a great sight. When the driver's koirn was soundedo

. they knew The much was coming. Everyone rushed tosi ., the
dows and. the oloors---lo Wave a greeting to the icoactiman and Ills

1 .

-party.
, They *lough( if was a fine way to) traxel and that the extreme

of speed had .,,been reached ill locomotion. They pridej t ye.
upon in au Up-to-date age and talked very much ;I..%:we

-to-dav. about our automobiles and our flying mailiines.

4

4

STAGECOACH

THE PRAIRIE SCHOONER 6.

I.

a Readhiy ./exson (See plate 1). 1 3).---.-TIoise wagons are called
"schooners:"hecause they look -like ships, as they roll over the N.est-.

ern plains, They. are really like hopses, for faiiillies live in them for
:weeks a't a.-timt, (hiring their long journey across the country. They
:are furnisihed with stoves:beds, chairs, and tables, much 11 a house is.

If it is."P1e4sa1it weather during-the journey the peoiple camp at
flight ifi the open air. Thu set t6ii. stove up under the trees, cook
their supper, roll.themseiyes in their blanikets, and sleep near Ihe
wagop on tile gr()und%

When it is stormy.weather they eat and sleep in theii. wagon, duch
is quite ('omft)rtable far a. house on Iviteels.4

The first, ivhittib tra-elers.whvo crosseo1:4s)ur comary rook in prairie
sc11(x)ner8... Thit, were rough *and almost: impassable. There
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ILNIMAI, SERVICE AND THE WHEELED VEHICLE 13

were no bridges in, the fa r West and efiossing., a ford in a ruAtings.

river was ery dangerous. SI °MU'S tile team of horses, t MAIO

and a I i the People in it were carried down the river :11111 were ne\:er

again.
The (pen roa71 way coiist to (l)ast and t nifoh able closgid

(Tx that spet.bils to-dav WV 111 rreat. contrast tor".,
thi early mode of travel i II a prairie schooner.

FROM NEW YORK TO ALBANY IN 1703 Abe,

The Post Road frorii New York to Albany wa=, the first State
road developed in t I i i country. 14)ng tills route a procession of
trivder, pi,,,;ed in the)early days, which marked the development o)f

*111111CM:1r tl'aVkAl -in this country. The earliest NeW Yorker rode
11()Nel):Ick. 4)VP11 when it Was hilt :1 bridle path NVelfiCIIV(1

. COVERED WAGON

the old Indian trail which led up State along the Hudson River.
The madam ro(le kbhind her husband on a pillion, a sort Of padded
cushion, from which was suspended d stirrup Plat form. Ow this

braoed her feet, 'while she clung to her husbhmrs coat with both...
hands This was a very common mothb of trtftvel in the early days,
especially hilly and mountainous countries. It sa id that Thomas
Jefferson lwonght his wife honii! to Monticello Intthis fashion.

Chairs and then gigs followea the pillion mode of travel: and
later the chaise, which was ia light vehicle on two wheels, was str
here and there, as the bridlo' paths were gradually widened into
wagon muds.

In 1786 "inodern transportation " -appeared. John' Kenny ansd

Isaac Van bvke obtained from the legislatute the excfilsive
to "erect, set up, and ca-rry on'and drive tat.t..e wagons between New
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14 HOW THE WORLD RIDES

York and Albany on thireast side of the river for a period of 10
49,years, forbidding all opposition under penalty of 200 Pounds."

LITERATURE. MUSIC. ND ART
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Pfcbriffx.Phn etonG reek my t 11. i t ra t ha n
ènchanted horse---7-4 reck nitth.- Black BeautySewell. Pegasus Greek myth. Thestring of cartsRussian fable.

Poem R. Fin w They Broucht the,. Goof] New: from *Ghent to A ix1-- Robert Browning.
Paul Revere's Ride The Village Blacksmith ; The Bell of Atri- Henry W. Lopgfeliow.
Windy Night.: Rohcrt Louis Stevenson. Young Loch In v r Sir Waiter Scott. The
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Elizabeth Barpvtt Browning. John GilpinWilliam Cowper. Shsridan's RideThomas
Buchanan Read. Barbara FrietehiP.Tohn Whittler. The Mali and Ills steed--
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(Douglas).
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( Chien i ; Three mcmhers of :( temperance society I lerrin z : Village blacksmith
(Herring) ; Glimpse in an English horn' stead (Herring) ; Societ of friends (Ilereing) ;

Shoeing the horse (Landseer) ; Three of a kind (Schmid) ; American niustnng (Rosa
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courier (Schreyer) ; A. Kabil (Scbr4.yer At the watering trough Daguau Bouvcrct

Swift. The story of the

READING LESsoN

THE HORSE

Silent readiitg, Grades 111, IV, V, 1. 1. Third readryThe.enAlanted horaellolenlus,
3. The bell of Atri; Alexsander and his horse: Nahum PrinceCarroll and Brooks,
A dumb witness; Saddle to rags; Nahum Prince- Child World. 3. The bell of Atli;
The Milt nnilMecrill, 3. A stors of Washington's 'boyhoodRiverside. 3. Bonny
George Canipbell--:-Field, 3., How the horses of the s'un ran. away ; Axel. from stories of
Mein other lands (Ilayard TAlylor)Young and Field, 3. Ways of traveling; The
Wooden' horeeWitMon, 3. Lindu and the northern lightNew Education, 3. Grumble
and Cherry, from Black Beautv7Beaeon. 3. The sevOn frlsAndreW Lang, Part V, 3.

rourih Black neauty's breaking inlknlibuirton, 4. Thç bell of Atli:
Thanksgiving LAht Marla ('hild)--New Eduest10, 4. My early hOme, from Black
Beauty ; Return to the farm (J. T. Trowbridge)- -Standard Classic, 4. A brave boy's

_adventure; Sigurd, the youthful wiffflor : flow Itoosiovelt overcame his handicap; The
onOldsa shay (Oliver Wendell Ilolmes)Elson, Ramehmerc.A7ermont. sugar making--
Around the Worhl, 4. The nail: The little milt boy; flp village hacksmith (Leong-
fellow)Riverside, 4. Silverfooted ThettisGoYdon, 4. Old Major, the faithful horse;
Traveling in the old days; The pony express rlderChud Library, 4. The champion of
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ANIMAL SERVICE AND THE WHEELED VEHICLE 15
4France; The little Iluke's eNclipe---chnd Worhl, 4. The little post bully ; Thanksgiving

dav-Wheekr, 4. Mrs. reterkin wishes to go to drive-Gordon, 4. George Washington,
thse skillful horseman ; The village blacksmith (II. W. Li 1-11orace Mann, 4.
l'aul Reveres ride (Longfellow ; The leap of Roushan Beg (Longfellow) ; The charge
of thib light brigade (Tennyson) ; John Gilpin (Cowper); How they brought the good
news from Ghent to Aix alrowningl-Elson Grammar, 4.

Fifth rrodcfs. -The horse, history of development : Breeds of horses ; Gamurru-Farm
Life, 5. Kentucky (Constance Fettnimore Wooisin) ; Douglas and Marmion (Sir
Waitor Scott ; Lochinva I's ride (Sir Waiter S('ott )-Sprague. 3. The talking saddle
(.1levl Chandler Itl%erside Literature, 5. The ('himera (Nathaniel Hawthorne) :
Tho bell of Atri ; The Arai) and his steed-Reading Litl.rature. 71. Bet t y's ride; A strange

; away ! (Sir Walter Scott) ; The diverting history of John Gilpin (William
'owpor) ; Handy Andy goes fiw t )i naiI ; The circus day parade (James 'Whitcomb

Ribs.") (.;kipt tiring the wild horse (Bayard Taylor)---ltobhs MTrill. 5. The horse fair ;
I;ticrih) 1il I g4it his name (Zane Grayl-I'rogressive Road to Silent Reading,

The wiliitlon horse .of Troy : Th. enchanted horse Fire, from Black Benuty ; The restmic ;The horse trade, a story of Lincoln- Codurnbin, ti.*. The prairie lire (Alke Cary) ; Joan,3 war horse-Barne,: New, 71. I biW it% Pickwick undertook to drive ; Toni Faggus andhis strawberry mare-Merrill, 5.
sixth readcrx.-Sail ho !; Kenneth buys Ills outfit (Zane (ray)-Modern readinps, 6.Bla(k Beauty's training; Lochinvar t Sir Walter Scott) ; St orie: from the travebt ofIbron Munchausen ; The diverting history of John Gilpin (William Cowper)Kendall 6.Pasha. the son of Sclim (Sowell Ford) ; A race with the Indians Roadway; ¿JohnMaseliehli-ltobits Ier140 I, 41. The bell of Atrl (Longfellow) ; The Arab and his steed(Newton) ; The village bi:astnith (Longfellow i 7-Reading Litc,ralure, 5-41. The horse'scousin, chapler 1 9-Swiss Family Rohinton. 6. Phaeton Story of the enchanted

hor..4* (Arabian NiLzilts) ; John Gilpin (William ('oper) ; The one-hoss shay (OliverWendell ; Yowng Liichin\.ar (Sir Walt4.r Scott) ; The hell of Atri 1-1 1. W. Long-
fidlow I Riverside Liter.) t ore, U. VW IV ("de Tr h01.4) I i41et. the ret 11111 hopie ; The
!On tif Mil Hi. imngfri(ow) : Paid Revee's ride t H. W. Longfellow) -Riverside, 6.
.111 .11111.6e:in fa coach jimriwy Charli. Dickens) ; Ihiw they traveled on the oldNaii.inal road; 'rhe irade ; Muses sylls Ow colt (( )liver Gol(lsmith) ; The genuineitan plug; Mr. Whulle's ride (Charles Die.kenst ; Horace Greeley's ride (ArtetnusWard) 1.1t(Tature and Living. 6.

,eri nth reader.-The slagt. omelt (Thottms Hughes) ; The steeple cha.se tOuida s :Mr. Pickwick an(l hig friends begin a journvy tCharles Dickens) ; The bunio .hunt(Franck rarkman Itendltn: Literattice, 7. now they brought the good news fromGhent to Aix (Robert Browning ) Kendall. 7. The charge of the light brigade (AlfredTennyson i-----Barnes, 7. l'aul Itcvere's Ride (Henry W. Longfellow) ; The legend of.sleepy hollow (Washington Irving)-11fteeler, 7. The denron'g masterpiece --Riverside,
7. Vision of Sir Lomita!, part first (Olivcr Wendell Holmes )---itiverside Literature. 7,l'aul Revere's ride (Henry Wadsworth Lhngfell(w) ; A hoffolo hunt (Joaquin 11111.ertr,-Wheeler's Literary.

Eighth rierdurN. Trails over t i se lass mountains iZane ;ray) ; The pageants; The whitouums errand -Child Library. S.

LITERATUHE, MUSIC, AND ART

FIlE OX
-Storica. The ox who wen the forfeit (fable) ; The dog in the manger (fable).Po( m.-The wagon train-Joaquin Miller.
rIcturcm. Perry Picture Co.: Repose (Rosa Bonheur) ; Oxen going to work (Troyon) ;Holum to the farm (Troyon) ; (Rosa Bonheur) ; Texas steers fi ud, eowixqs.Rrown's ramous Pictures: Return to the farm '(Troyon) ; Oxen goIng to work
Art for schools: Oxen going to labor (Troyon) ; The- hoNes of Aehl es (Regnault) ;4Return to the farm (Troyon).

a READING LESSONS

_ 111E OX
Silent Reading, Unifies III, IV, V, VI.-The sandy road; The straw ox-Silent ReadingHour, 3. The wagon trnin-Aldine, 3. The sandy road-Winston. 3. The ox that

WOU a wager; The Kandy romi-liorace Mann, 3. Can, drawing water-Around theWorld. 4, Our rural divinity --Farm Life, 5. ax-team days on the Oregon trail;The Wagon train (Joaquin Miller) Field, 5. Driving the oxen-Riverside, 5.



*lb

16 HOW THE WORLD RIDES

THE REINDEER

Silent 1?radingGrmleg ///, IV, V, VI.In LaplandCarrol and Brooks, 3. Thekitten that wanted to be a Christmas pre4entBeneon, 3. A legend of the NorthlandBolenius, 'Twas the night before ChristmasYoung and Vivid. 4. Sampo, the littlelaappt;ordon, 4. A visit from St. NicholasHorace Mann. 4. The night brforeChristmas New Education. 4.

LITERATURE,. MUSIC. AND ART

THE BURR°

strkricx, Story of a donkey ( Sign r ; The man, the toy, and the donkey i falik ;Donkey John I 1lorl(by ) ; Journeys with n donkeyRol.ert Louis Stevenson.Poem .The vow and the assJane Taylor.
Pict u rrx.Perrp Piet tire Co.: The donkey in the stable (Rosa Bonheur p ; Nbilitatioll¡R(sa Bonheur) ; A humble servant (Rosa Bonheur v.

READING LESSONs

THE BURR()

Sib nt rending, GrufleN III, 11-, V, 11.The peddler's pack ; Jack and his csau-panfmsA !dine, yedro and the saddle haL:s -Merrill, 3, The peddler's pack ; Jockand his runipanions Si lent Reading Mum 3. The barber of Bagilad Child World, ,
Donkey JohnStudy readers. 4. Porto Rico, on the way to market ; The SouthernStates, farmingAround the World, 4. The ass and the studentsMagee, 1')

as.

LITERATURE. I :IC AND ART

Till: 114fi;
o

St(,?l('s. The ldark-eye(I puppy ry l ) ; Beautiful Joe Sanders) ; Under the
(Aibbott ; Stories of brave dogs (Carter) ; I f Flanders, ¡Ramey) Nloutthi (Rawl.):The story f Peter Punk from Nirs. Tubbs ¡Lofting) ; Eskimo stories ¡Smith)dogs in the Northlan(I (Young) ; Young Alaskans in the far north (Bough) ; The youngAlaskans on the trail i Hough : ('onnie Morgan of Alaska (IIendry) ; The dog aridhis shadow (fable): The E;kimo .t wins (Perkins) ; Bob, son of battle (Oliphant);The dog in the manger (fable) ; The wolf and the house (Ijig (fable) ; The hare andthe hound (fable); Lad, a dog (Terhune).

Poem .Let dogs delight ¡Watts); Llewellyn and his dog (Spencer) -°--4 ;olden Staircase.Roger an(1 I 'r. P Nwhridge) ; 1{11(1's A rtna zits& : The toy plqinY dog ; The little
dog-woggieBryant's Poetry and Song. Elegy on the death of a mad dog ¡Goldsmith)
Putnam's Famous Poems. Little Gustava ; The gingham dog and the (-nitro cat (rieldlThaxter's storks and poems for Children.

song& Piogressive musk seriesrido and his master; Mfisle Education SeriosM3' dog (Book I ; Wire and bounds (Book 3). Swersy--- Doggie's leis; My old dog.
Pict tires. Brown's Famous Pictures : St. Bernard's dogs ( I 11e1(44 ; T)y wountivil

hound s Ansdell ; Waiting for breakfast (Schmitzberger) ; The shepherd's dog (Troyon);My dog I I 41 ndseer ; Sa ved i i n ndseer
Perry (lure Co.: Miss Bowles I Reynolds) ; King Charles's Spaniels (Landsevri ;

Weil-bre(I setters Landseer) Wits!) (Rosa Bonheur).
Mumford Pictures: Irish setter dog: Pointer dog.

READI NG LESS( 1N S

THE DOG

Silent reading, Grades I I I 11, V, VI.--Moufflu : The old man who mnd4A tho tretvblossomMerrill. :t. Joe Itlaricordon. :t. Peter and Paul, from the Duteh twinsBohtnius, 3. The dog and wolf ; The selfish dog in the mangerNm Education, 3.The blind man and t he talking dog ; Rover and his friemis --Winston Companion, 1.The puppies who lived on the roof; War-hdby and Tar-babySilent Reading flour. 3.Boots and his crew ; Three years without wagesFox, 3. Three companions i Dine.Mulo('k Craig) ; Stories of dogsCyr, 3. The dog in ihe mangerEducational. 3. Die
dog and the horseElson, 3. Battle of the beastsAldine, 3. The three dogsAndrew

3.
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ANIMAL SERVICE AND THE WHEELED VEHICLE

Lang, part V, 3. The bat and the pup; Ben,ly in Beast land Sirrah, the shepherd dog
Child Library, 3. Abraham Lincoln and his dogWinston Companion, 3. Ze lona's
dog Togo, from children of the cliffs; Axelma's dogs, from y101(11+:41 of the snow Fux 's
Indian rrimer, 3. When old Jack diml (James Whitcomb Riley) ; Blackfriar's Bobby -
II:Minima). 4. A dog of Flanders;.---Elmon, 4. Moumu- Standard (.1aKAc, -1. Dogs of war :
Lemonade KandyStudy Readtbrs, . Patricia's busy day ---Itiversick, 4. Gissing at the dog
hotel ; An Eskimo dog -Field. 4. Jock, a dog of t he Bushveld I loraee Mann, 4. lIoufflu
heele's Literary, 4. Taking care of Skip; ripper, tip, snow king : The monk of St. Ber-

nard-- -4'hild Library, 4. Alaska, dogs ¡lacking over the Dyea trail Around the 'World, 4.
liettu. front Sikku. the cowhyrd--(;ordon. Tip .. shephera dog, from sheep raising New
Education. 4. The saving of bones: Love's gaeritice---Spragile, 5 Ishmael-- Bubb. Merrill,
5. Jock's school days; Pierrol, 4 I 4) g of Itelgium----Study Readers, .5. .1 dog of Flandi.rs;
For loe cf 9 WW1 ( JaCk LOIldol) Wheeler's Literary, 5. The search for Toni, from Kings-

\'Iter Jes---Progrer.sive Road to Siint Beading. 5. The wire-haired fox terrier ;
Boy life on th rairie (Hamlin (arland)Modern Readings, 5. .1. tribute to the dog-
Merrill. 5. 'Fr Ming in the Arctic regions; A yellow dog (Booth Tarkington)--Modern
Headings, 6. An elegy on the death of a mad t!og (Oliver Goldsmith i Riverside, 6.
Re:idling the north pole ( Peary )-Kendall. U. The romance of the SooBarnes, 6.
Sklillwr (Norman D1111(11 ; Billy, the dog that made good (Ernest Seton Thompson )----
B(Ihtis Nicrri) i, 6. The children's friend eap. the red-cross (1u. 4 ieurgi Faulkner
Proae....irc Road, 6. A %kit t4, &gland (1A.wis Carroll) --Magee, 6. The law of
club and fang +Jack LondowLiterature und Living, 6.
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Chapter II

THE RAILROAD TRAIN
ov.

Part I. Steam-Motive Force

LESSONS IN SCIENCE

CYLINDER AND PISTON

Plan of study A.qviert rpm Let the class experiment with
a squirt gun. Draw back the piston to fill the cylinder with water
and Oush it out to expel the water. See that the class realizes some-
thing of the force with which the water escapes from the cylinder.

2. Air pomp: Experiment with an air pump in the same way
until the Aildren can ish between the force of air and
water in a cylinder.

Water »um Construct a water pump by cutting a hole in the
side of a wooden cylinder, one end of which is set in a basin of
water. Insert a potit in the hole. Place a piston in the upper
end of the cylinder and draw up the water from the basin into
the cylinder. Watch t be water as it is expelled through the spout.
Note the force of the waier as it runs out. What affects the force?.
Let pupils work the pump and increase -or decrease the force at
will, so they may be able to state clearly how it is regulated.

4. Popgun: Use a popgun to illustrate the principle of force.
Measure the distance covered by the ball as it is thrown from the
(run. State in general terms the relation between the force which
expels the ball and the distance it flies through the air.

THE USE OF STEAM

Compare this principle of the squirt gun, the air pump, the water
pump. and the popgun in the use of the pigton and cylinder with the
use of steam as a motive power. If possible bring a burner to school
and let the class' ihtch a teakettle boil. Fill the kettle full of water
and place a loose lid over the top and a plug in the spout. If the
steam gathers sufficiently to lift the lid, the cliss will see how steam
was first considered as a motive power.

THE STEAM ENGINE

Part8 and their me.The cylinder and piston are the motor power
in a steam engine. and steam is the force which pushes the piston

_a
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THE RAILROAD 'TRAIN 19

back and forth in the cylinder. The piston rod is attached to the
connecting rod, which is joined at the outer end to the flywheel.

PISTON AND 11.INDKR ACTION I N .1 STEAM ENGINE

1. Steam enters the cylinder at S--1, the intake valve at the .right
end of the cylinder, and pushes the pistôn forward toward the
left end. while E-1, the exhaust valve at the left end. opens and lets
out the steam. Valves 47-.2 and E-2 dosed

2. Steam enters the cylinder at S-2, the intake valve at the left
;Ind of the cylinder, and pushes the piston back toward the right
end of the cylinder, while 14,-2, the exhaust valve at the right end.
opens and lets Out the steam. Valves S-1 and E-1 closed.

S2

C.

FJG. AND PISTON IN A ()TEMVI ENGINE
cy piston. anti S 1, 111:Ike va1 vi *S. E and uselipl. valves.11, piston rod. 4; G, guides. ii, crosshvad. S, connecting rneff K, crank. W. flywheel.

3. This movement of the piston back and forth in the cylinder is
carried outside of the cylinder by means of the piston rod, R. to
the crosshea t 11, which slides betwven t wo anides, G. which
;lades the motion of the connecting rod, S, which sets the flywheel
\V in motion.

APPLICATION OF STEAM TO RAILROAD TRANSPORTATION

Reof/hig feRROm.---The first railway train made its first trip about
90 years ago. It went much slower than our trains do now, and was
not .0 long nor heavy as trains are to-day.

There Nvere no baggage cars and only three small coaches. Theselook like stagecoaclws and were built in the same way. The baggage
was carried on the top of the coach, and there were three seats inside
for the passengers.

The engine looks very strange to us. but it has all the parts which
are necessary to run an engine. These parts have been improved
year by year ever since this first engine was built, until now the big
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20 HOW THE WORLD HIDES

moguls on the fast express traihs seem to be the last word in ungine
building. Doubtless 90 years from now our engines will seem as
strange as the first railway train seems te us.

The engineer was also the fin:man. Long sticks of wood were
the fuel, and they were, carried in a wagon which was hitched to
hoengine. The rails were made of wood with strips of iron nailed

over the top. Sometinies these strips of iron became loose and
would curl up and strike through the floor of the car. hurting pas-

.sengers and sometimes killing them. These rails were called ".nake
heads," and people were so afraid of them that solid iron and 4ee1
rails were made to take the place of them.

LESSONS IN HISTORY

ONE OF THE FIRST RAILROADS

Before the steam engine WrIS used to draw a train of cars on a
track a team of horse.il was attached to the coach and was driven
between the rail..

THE FIRST RAILWAY TRAIN

Peter Parley. in his First Book of History," (le.cribes this new
way of travel.

But the most curious thing at Baltimore is the railroad. I must tell you
that there is a great trade between Baltimore and the States west of the
Allegheny Niountains. The western people buy a great many goods at Balti-
more anO send in return a great deal of westein produce. .There is, there-
fore, a vast deal of traveling back and fortii, and hundreds of teams are
constantly occupied In transporting goods and produce to and from market.

Now. in order to carry on all this business more easily, the people are
building what is called a railroad. This consists of iron bars laid along the
ground and made fast, so that carriages with small whviels may run along
upon them with facility. In this way, one horse will be able to draw as much
as 10 horses on a common road. A part ofthis railroad is already done, and
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22 HOW THE WORLD RIDES

connection with this trip. The people of Maryland believed that
horses ere a better means of locomotion than steam power. To

prove *this they brought out a gray ro:idster and drove him in a

breakneck race against Peter Cooper and his engine. The horse
lost, much to Peter Cooper's delight, and the race became
nownell at the time as the famous ride of John (;i1pin.

re-

A PRESENT-DAY EXPRESS TRAIN

lleadho lessomTh is is a present-day express t rain which run.
from New York to Chicago. It is like a well-furnishubd house.
here is a drawing room and a library, where the tra vekr cati read a

magazine or write a letter. (See frontispiece.)
There a bedroom where he can sleep and a bathroom for his

morning bath. The barber waits in the barbi.br shop to shave him
and dress his hair. In the dinN be is served with the choicest foodh

that can be fottml in the markets.
And while he is reading. writing, sleeping. hathinir. dressing. and

eating he is being carried across the country a titile for every minute,

Ile leaves New York at 2 o'clock itthe afternoon and eats his break-
fast at 9 o'clock the next morning in Chicago.

LESSONS IN GEOGRAPHY

THE EXPRESS TRAIN

Map Study.Taking a journey On a present-day express train.

Pupils collect railroad maps and bring them to school. Imaginary
trips are planned and routes selected. Reports on journeys with
points of interest described slmuld he part of this study:which should
be instituted as far as possible by the -pupik with the teacher as

an interested participator.
N. .-----There is no form 4)f school exercise so fascinating to

children as this if properly conducted.

THE FREIGHT TRAIN
41b

Pupils visit a freight depot and Ny atdi the loading and unloading

of freight. Ask to examine some Of the freight bills on file in the
reight office. Find the time and cost schedule for some of

the freight transportation in the pupils' home town. Encourage

them to prepare Problems on c'osts with profits for certain lines of
produce which are sent out from the home office.

Part II. Electromotive Force

LESSONS IN ShENCE

Plan of Rtudy.-1. 3fagnet8.-4-Let the children experiment with

magnets. picking up steel needles, tacks, iron filings, etc. Let them

magnetize a needle by rubbing it over the ends of the magnet, so

-v
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THE RAILROAD TRAIN 23

that the needle has the same attraction for steel and iron that the
magnet hias.

2. Coutpaxx. Let the children use a compass with the mal.Inet.
They will find that one end of the magnet attracts one end of the
morass needle and repels the other end.

3. Frkithnial electrielly.Let the children experiment with a glass
plate supported On books with tissue-paper dolls underneath, the
glass rubbq,(1 Nv t h silk. Experiment with a comb rubbed with silk,
and hits of paper, with sealing wax rubbed with silk and. pith balls.
.111 thew experiments will give the pupils some idea of frictional
electricity and ta:Onie experience withiit-, behavior.

4. 47ectr;(8 battery.Let. the children make a simple electrical
Imtterv by this formula. Take a tumbler Partially filled with
water and add a taillespoonful eff sulphuric acid. Then insert a
strip of zinc and a strip of copper, so placed that they (l) not touch
Under. the water. Connect t I ÌL upper ends of the plates with wires.
As soon as the connection is made a chemical action takes place

produces electricity.
The wires are called poles, tile wire mnnected with the copper

Plate being the positive (+) pole, and that attached to the zinc Plate
the negati ve ( ) pole.

bry hi/t/epil.Let the children make a dry battery. This is
ioade on the same Plan as the wet battery, by mixing- the liquid with
starch and glue. It can be used to better adviintage than the wet
battery because it is more convenient to carry about and is less
expensive.

Efetrio 1,e-1/.-14et the children examine an electric bell. Let
them set up an electric bell. using the i1/4y .batibery they have made
kn. the current of electricit V. For this lesson. 6ee the Course in
Nature Study and Science in the I niversity Elementary School, by
Bertha M . Parker. Universit v of Chicago Press.

T. rfr i,i (dollsLet the children examine a small electric motor.
After they are familiar with the principles involved let them take
a motor 811(1 attach it to ii sewing machine, using it in plae of
hand or foot Power to sew long seams and simple stitching of other
kinds.

DEVI N I TION

Electric motora tleice for driving machinery by the power of
an electric current.

Electric y PR 7110.4 machines for generating electricity by soine
mechanical power Wilk h develops electromotive force in the machine.

Electromotive forcea phrase commonly abbreviated ,iTito the
three letters e. m. f., is the force that tends to cause a flow of
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24 How THE WORLD RIbES

Electric battery. a device for generatirg electricity by chemical
act Ion.

Friction& electricity the name apprmi to) all electricity produced
by friction.

.r

A
APPLICATION OF ELECTRICITY TO RAILROAD TRANSPORTATION

Electric street' rail e elect ric street railway represents
the application of electromotive force to transportation. Eltbctric;

NJ ELECTRIC LOCOMOTIVE

motors are installed in each car, and when an elevtric current is

turned' on the car moves at the will of the motorman. The current
of electOcity is sent through wires to the car:-; from dynamos silt'
tioned At some distance from the tracks over which the vars are -

running.

A TURBINE: OtiTSIDE VIEW A TURBINE: INSIDE VIEW

Sometimes steam power is used to run the dynamos, and sometimes
they are built near water power. The electricity is conveye(1%t0

any point desired by means of overhead wires. The current passes
from the wires down the trolley pole conductor to and through
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THE RAILROAD TRAIN 25

the motors in the car lind returns to the central station by way of the
rails. The motors which are attached to the trucks of the car are
controlled by a switch wilich is Operated by ttle motorman.

Electric- loco11loti1'e8.Electric locomotives' are being used On
many line of railroads in .place of steam locomotives. Great tur-
bines (see p. 24), run by steam or water power, and connected with
dynamos where electricity is generated. The current of electricity
from these dynamos is carried to overhead wires running parallel
to the tracks and through the wires to the trolleys attached to the
loscomotivib. Some systems of railroads in the West have installed
electric Igcoiilotives to ptill their trains over the mountain passes
in Montana and Palm. In New York City no steam engine is
penniftyd t() (bIlteC and for t hìt reason electric locomotives pull all

DYNAMOS

6

trains into and out of the city. The average electric locomotive
weighs from 110 to 125 tons and has from 8 to 12 motors, each
developing from 300 to 325 horsepower.

LITERATURE, 31 .1 NI) Ain'

THE 11.111,1{0A1)

Bill and the overland trainSabin. The railroad bookSinith.
Story of toenail NicCalw.

PornmRryant'H Library of Poetry and Song. The song of steam Cutter. Rail-
road rhyme---Saxe. Eugene Field's Poems. The shut-in train ; eondw. tor ilEatlky
Wtiittler.

11""gn. Progressive mimic* aeries: ehocho- oo-ehooThe train 4 Bonk I I ) ; (3111M1111 I.
Congdm isle Headers : Trait] At -comIng (Book ; The train Monk

Education Series : The train (Book i ) ; Prom a railway train (Book I I ) ; A
song of %dwelt.' 4 Hook III).

Pk1 tires. for schools : The train- -here it comes (Itirne)).
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READING LESSONS

tAll vs
a 1.

Silen t trading, f;rodrot ///: / V, I., I /.The first locomoAlve Carroll and Brooks, 3,

.. .

..., dThe boy who stadiod the teakettle ; The -Lille and I he, engille, Merrill, 3. From a
railway traint;ordo41,. 4. Boston subway ; California, ihrline Mount Lowe;

,New England, Nlount. Washington railway ; White Mountains, Jacob's DadderAround.
'the World, -4. :laws Watt., the st +Pry of steam: eorge IK f son. the endaver
Standard Classic, 4. Kate the girl who sa.ed the train Field. 5. Conductor,
Bradley (Whit tier)*---El,:on. IL 'The story of the railroad ; The C. The
runaway freight ltlibbs t;. The song of Kleattirs Wht9ler, C. Saving the Seagidp
Special 'Method, Fh lirst railroad :irross the continent : Fireman "t;annl.i

eipess (John t;. $axel ; .1.:ngineer Maiihuid ; Ou the .titit0iVAilrond service;
Hushing frefght to New Yi'r`k ; Iteatin% time and space ; C(anna.rce; The song Of steam

.
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Chapter III

THE AUTOMOBILE

114;;SSONS IN SCIENCE

THE GASOLINE ENGINE

Pfl 1.1R and the;,. 1181 N.-

it)e engine run.
-Tht.re are three ts?.,entialt. \\11.ic1t make a

it is nece:-:arv to haN-e a mixture of ty_aoline and 1Lit. in tbe
engiwi

Swum!. the mixture twist be compre...mbd.
.

Thi 111.ihere ¡mist be a .1);II.1: ti) soit tire to the (Impressed 111.1-X(111(

*the right time.

l'ISl'ON AND CYLIN DER AI IA( N I N Is SOI.1\E F \ (ANT':

1. I )f)11.10truill 8 //Coke. The mixture i,N-siiickej into the
cylinder by forying (.lown:. **This ig caud .the suctipn
stroke.'

2. com»l'esiOn ,v/ roke. Tbe upward stroke of the piston
compreses the mixture in one end ol the cylinder. This is called

he r1 '1 1 1 preS`.-i011 st roke..,
Ado.%).1 wa power st Poke. An elect !iv spark e1s fire .to ttiÍt

compresvd mixture in the end of the cylinder ahd tliespre_ssure
t1ìi ion drives piston ttow.n.. This is catied the power

- stroke. es

J. ,'"-p.tr(1/(1 ex/m/6st st Poke. Tile -next -upward move:aent of the
Piston ptishes'-the useless gases out of the 'cylinder. This is called
the ex,haust stroke.

THIi.PISTON

e

A tibinik piston is used in'a ega soline engine. It is kniger than its
dimeter. The trunk piston is hdllow and has one (1(ed .end. The
closed end is toward the combustion space in the cylinder. It is

..again.st the closed end o.f the piston that the force of the explosion
acts, .
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»pill,' log" ro The piton is the driving power. It is attached
to a mink shaft which turns the wheel of the automobile and the
Propeller of the airplane.

L.

FIG. 2.THE GASOCINE ENGINE
.41g

Key: E, exhaust valve. Sp, electric spark. I, Intake valve. e, cylinder.. P, piston.
It, piston rod. W, flywheel. 1, downward .suet ion to !Nike. nim n rd compression st I (Ike.
3, downward power stroke. 4. upward exhaust stroke.

OIL FIELDS 910.

Study la8omi-11"here gasoline i8 found .,---Crasoline is distilleiL
from twtroleum. which is the crude oil that is fourid tinder efiti
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ground in the sand or in reservoirs in the rocks. Wells are bored
into thes(: storage Places filled with.bil, and pimps bring it up to the
surface in the same way that wells are bored and water brought up.

The use of gasollne.Petroletun contains many substances that
must be distilled from it before they can be used. Gasoline is one
of the inost valuable of these, products on acyount of its use in the

enaine. Its price has risen in the past 10 years from 10
'cents to as high as 45 cents per gallon, and its consumptioniAlas in-
creased in that time from 7,000,000 to 50,000,000 barrels.

oil wells.The cause Øf oil fdrmation has never been determined.
It is only found in sedimentary rock: that is, rock of sandstone,
shale, or limestone. which has been formed from sediment laid down
under water. The oil wells vary in depth from 300 to 4.500 feet.

1

AN OIL FIE.LD
el

The machinery consists of a derrick, shpped klike a pyramid, about
20 fe(;t acros; flip base and from 70 tò 75 feet high. A st&un en-

I gine is used for op.erating the machinery and a windlass, for rais-
ing and lowering the drill. As fast as the hole is drilled it is cased
with a steel tube. Sonwtimes the oil is confined in the earth tinder
pressure, and when the reservoir is opened it flows a steady stream
Aih pulverise niany feet into the air. Such a well is called a
gusher.

llow,matolhiv ghtahwid.When Oro leum comes from the well
;,it is carried throngh into larg iron tanks from which it is
transferred into stills which hold about 600 barrels of petroletitn.
So. tuetimes this crude oil is thin like rater, but oftener it is thick *
and heavy like molasses.
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Fractional dixtillathno. As the petroleum in the still is slowly
heated, several diffvrent substance, one by one, are separated from
it, each depending largely upon the degree of heat used. This
process is called fractional distillationokbecause it- gradually sep-
arates the different products of petroleum into its several portions
or fractions. Each product in turn rises as vapor and passes through
a tube into a condenser which is usually a series of iron pipes sur-
rounded by cold water. When the first Product, which is naphtha,
has risen and all of it has entered the condenser. then that tube
is closed and the next tube opens for the next product, which is
benzine. As the heat increases, gasoline rises ami condensed
in the usual manner. The amount of gasoline averages about
40 barrels to 600 barrels of petrvlemn. Kerosene and many other
products are produced in the same way. From the remaining ma-
terial a heavy, lubricating oil is `bbtained. followed by paraffin wax
and vaseline, leaving a porous-mass of carbon in the still. It is
stated that/ there are over ..P)0 different products which can be se-
cured from the refining of-petroleum.

Tranixportaiion of petrolell .m.Pipe fines are generally used to
carry petroleum from the oil field,- to the refineries. Some of the
maiii pipe lines are 00 miles long. They extend over mountains,
through valleys, and across the plains, forming a net work of pipes
which measure, all told. s0.000 miles in length. Pumps are stationed
every 30 miles along these lines where an upgrade flow. makes it
'necessary. and storaae tanks receive the oil from one station and
the Puny forces it on to the next. ,Pipe lines have been built from
the Appalachian oil regions to ersey City. PhiLadelphia. Baltimore.
Chiciwo, and Cleveland: from Kansas eastward: from Oklahoma to
the Gulf of Mexico; and from the California oil fields to the Pacific
coast. Tank steamers are also used for the transportation of in4ro-
km by water, and tank (1rs are used on the railroads. Many of
these tank cars may be seen stitding on the tracks at wayside sta-
tions 'waiting to be shipped to their destination.

Geography.Russia and the United. States produce about nine-* tenths of the world's. supply of petroleum. Ordinarily Russia's
output' is one-fourth that of the United States. Oklahorria leads in
State productipn with a yearly flow of 96,000,000 barrels, followe'd
by California with 87,000,000. The output N'aries from year to year,
and a State that leads one year may drop to second placethe next.
The i)idest and most noted field in the Uniied 'States the Ap-
palachian Mountains from southwest(4n New. York through western
Ptinnsylvania into, West Virginia, 'Kentucky, and. Tennessee. An-
other fieNt of great prominenes extends from Southeastern Kansas

, to eastern Oklahoma, the oil liere lying in the Cherokee shales and
sandstones.
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THE AUTOMOBILE

PARTS OF AN AUTOMOBILE

31

Cmishburt;on of rtn anto1))n4ile in the Ri,rth rpsolle.lPupils visit
an automobile sho, if posible, }WIT they find demonstrations
of hill% an automobile is run and the use of the different part.

The class will have no difficulty in constructing a model out of mec-
cam. Certain parts of the mechanism will furnish- problems of
absorbing interest to pupils in elemvntary grades.

11;.q prohleniN in automobile (wnstructThml'niversal joint (can
be completely demonstrated bv meccano construction), chain drive,
transmission gears, cam shaft. which Operates the intake and exhaust
valves. link chain, speedometer, carburetor, which can belnade rea-
sonably clear by means of dissected

FIG. 3.PARTS OF AN AUTOMOBiLE

Kcji: gasoline tank. tint springt4 composed of many thin sieei leaves. 3, balloon
tirv.. L. differential. 7,, frame. 4.nginc. 7. mud S, radiator.
10, engine eover. 411, hood. 12, steering whea 13. door. driver's seat. 15, top.

No study will prove of more practical vale to boys and girls in
these grades or of greater interest than the discussion of the con-
struction and Operation of the automobile..

MOTOR TIRES

LORO n stud ubber tirex.Motor tires made of rubber lessen
the shock of motor vehicles and make them more comfortable for
riding, They also lessen the wear on (glasses and do less damage to
the roadway. Solid rubber tires were first used aT1 are still used
to some extent, 'out the pneumatic tire is in almost universal demand
for cars of every description.

See Francis W. Parker School Yearbook, The Course In Science, Vol. V, July, 1918.
PricP, 40 vents. Published annually by the faculty of the Fronds W. Parker School,
Chicago,
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4

"net/Mat/6e tires. A pneumatic tire consists of two parts, the inner
tube, which holds the air, and the casing or outer tire, which incloseil
the tube and hears the friction of the roadway. Strong cotton cords
form the foundation of the outer tube. Rubber whIch has been
mixed p-ith sulphur and other substances is pressed into the fabric,
which is cut int() suitable strips. In building the tire these strips
are Placed one above the other until the proper thickness is reached.
The rubber coating holds them together. After the tire is con-
structed it is vulcanized," by heat and all the parts become a single
unit, strong an(Ulurable.

The inner tube is made of a strip of vulcanized mbher with the
alls and ends vulcanized together to make :In airtight circular

tube. When the tub( is inclosed ht the casing it is Niuped
of air with a pressure iifihiìt to hear the weight of the vehicle
and load. The proper size of the tire and its air pressure depend
upon the load to be carried. As a rule where the average load
requires a tire 4 inches in diameter the air pressure is about 71)

pounds. The new-kalloon tires are larger than the old tires and
therefore require less air pressure.

I T "OF MoToR TIRE

A comparative st tidy has been made to determine the force of the
impact of motor tires and the 'power which solid tires and pneumatic
tires possess to withstand vibot ion and .110(sii.

Exirrne1ì t.---A. motor truck was driven Over a sharp incline at
15 to 18 miles an hour, which caused it to spring into the air and to
strike the ground at a vert ical drop of from 2 to 3 feet.

Record taken by a slow-moririg canwra.A record was taken by
tt camera at WO per second. instead of 1r). and was then projected
on the screen at one-tenth of tg normal speed. This recorded photo-
graphically the comparative road impact and chassis shock ;If motor
trucks shod with pneumatic or solid t The timing and register-
ing devices were attached to the camera and Operated simultanepusly.

What the reffisteripy de riffs 81unred.The solid-tired trim4, al-
though 60 pounds lighter than the pneumatic truck, strtirkitthe
ground with'a force of 14,336 pounds, Hti compilred with the impact
of 4,624 pounds for the ;wavier, pneumatic-tired vehicle. In alter
words, the pneumatic truck hit the ground less than one-third as
hard as the folid-t ired truck, greatly lessening the strain on the
chassis.

The photographic record JThe pneumatic tires absorbed the seock.
of vertical drop and the t ruck left the ground only slightly. whereas
the truck with the solid tires bounded high into the air after tlw
impact.

C opelusionx.----14.te lighter impact is undoubtedly due to the extra
cushioning of the pneumatic tires. A 11/24on pneumatic truck
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would do less damage to roads than a 5-ton solid-tire truck
operating at the same speed and under the same rough road condi-
tions.

HIGHWAY TRAFFIC

TIRES
.

Reprodurtion in. writtun language (grade 5).
once slime buys in the. country stretched tacks acriiss the road. Soon an

nutonifibile came by and rode 011 t tacks. of course, the result as a
blow-out. The driver did not have any more tires, so lie had to wait for
another car to sell him a tire or else walk 15 miles to a store where tires
are !Nought. 'Ile man discov-ertua who put tacks on the road and put them in
the hands of a policeman. The boys si )4 )11 found out that they would be put
in the house (of detentilon if they did it once more. Of (bourse, they never did
it alty moire.

THE CATERPILLAR DRIVE

/Me" they travel. Trucks that are propelled on the principle of
the caterpillar drive travel On two endless belts One On each side of
the machine. These belts are kept in motion by cogged driving
heels, so that the tractor moves forward with the-revolution of the

belts. The trucks are made onnhe automobile principle with bodies
designed for various kinds of work.

Where /med.The caterpillar tractor is popular with many farm-
ers becaue of its great hauling power and because it can pass over
ground where tractors of the ordinary type can not be used.

In Alaska the caterpillar tractor is used to haul freight. Nothing
stops it. Snow, ice, mud. sand, swamp, or marsh are all alike to
the driver of the tractor. The broad, flat. endless tread makes it
possible to drive over any one of these obstacles. Eadi tractor can
carry 1:-) tons of freight and is used to transport food to the workers
on the railroad in Alaska and to draw ore from the mines for
shipment.

The caterpillar tractor has Proven very successful in road-build-
ihg operations. In gravel pits it draws out the trucks after they
have Iwn loaded with gravel: it grinds out the shoulders when
concrete roads are widened: it scarifies the surface of the gravel
roads when grading is done.

LESSONS IN HISTORY
-

THE AMERICAN AUTOMOBILE

A young farmer who liked to work with tools mode one of our
first automobiles. When he was a boy he used all his spare time
makir4r wheels that could be turned by wind or by water. As he
grew older he began to study steam engines and finally made an
engine out orthe odds and ends that he found in a junk pile. Then
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he left the farm and went t the city, where he worked and studied
until lie became a skilled mechanic.

One evening he read of a new vehicle in France called a horseless
carriage. He began at I Me(' 0 plan to make an automobile. .1s he
worked on the engine for his horsele.ss carriage he saw that a steam
engine was too heavy for a carriage, and he was struck with a

Aireat idea, -Why not use gasoline for fuel
He went at Once into a light aRd power company as a shop

worker at a very low wage that he might learn about the use of

electricity as a motive power. Ihb built a house for himself and

ONE OF THE FIRST AUTOMOBILE INVENTIONS

ife %Oh a large shed at. dig back where he worked after factory
bours. Everyone called him crazy, but at last his horseless carriage
was finiAed.

It was a crude affair, a platform set on four bicycle wheels sup-
porting a one-cylinder engine. On his first ride in this borseless
carriage the young mechanic found he couhin't turn his machine
around. He got. out and lifted the wheels around, so the machine
faced in the opposite direction. 411e worked eight more years devel-

oping. this first machine, and filially it became one of our popular
American automobiles.
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THE WAR TANKS

35

Tanks are heavy armored cars propelled by the caterpillar drii-e,
and were used during the war to break through enemy defenses, to
enfilade his trenches, or to cover attacks upon them. They have a
powerful engine and in construction are like an enormous automobile
covered with a 1m110-proof casing for the protection of. the crew.

TOURING CAR

Ilow they travel.They are Propelled on the caterpilLar prin-
ciple and possess considerable power of traveling ovei rough ground,
both inItossing. trenches, craters, and other cavities, and in climbing
over obstacles. They can tear their way through entanglements, can
uproot trees, and can throw down the walls of ordinary dwellings.

Ned "'-'1'hey were first used on September 15, 1916, by the
British in their Operations on the Somme, and were the decisive
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factor in General Byng's brilliant advance toward Cambrai. By the
use of several hundred tanks the wire entanglements and outposts
along a front of 32 miles were demolished without military prepa-
ration and an advance of 3 or 6 miles coveredone of the greatest
victories on the western front, bringing Cambrai and its railroads
under the fire of the British guns.

How comboted.--The Germans were prepared for the attack by

the tanks, and several of them were put out of action 1.), small-
caliber shells fired by guns especially nuínufactured for the purpose.-
A Dutch spy,--Madam Alata-Ilari, had secured suilicit'Int information
regarding thespreparation of the tanks in England to enable the
German Government to make an antitank gun which has nlade ihe
tank much less effective than was at first anticipated.

THE FIRST ARMY CONVOY RUN

Reading /es:mi.During the war the highways were used by the
United States (k)vernulent for% motor trains to carry supplies to the
Army camps situated in different parts of the country. Some of this
freight went direct to t he training camps, but most. of it was carried
to the docks in New York and shiped across the water to our boys

in France.
The run from Chicago`to New York by motor truck over the Lin-

coln -Highway lublped to keep our soldiers supplied with food anti
clothing and With 1VII 1' materials from the western part of our

country. After t he war a run was made from Washington to San

Francisco to demonstrate the possibility of running motor trains
from coast to coast mrer the Lincoln Highway. A '/Aro Milostone
was erected on the ellipse in Washington just in the rear of the
White House as the starting point of the run.

There were 72 vphicles in the convoy, 65 of which Nvere motor
trucks of all the types used liv the Government during the war.

There wtIre 260 men and :15 officers in the company.
They covered t he ¿list ance of 3,310 miles from Washington to San

Francisco in 62 days, arriving on1y.4 days behind the seheduk laid
out in Washiugton before the start. Every vehiclesarrived at tile
end of the journey- under.its own power excqA One, which was lost

in the Allegheny Mountains during the first days of the journey.
The lessons which were learned about our highways were many.

That the roads and bridges will not do for heavy traffic is quite
evident, for the Army train broke and repaired 100 bridges on the

outbound trip. It also demonstrated that we must build our toads

wider, sleeper, and more solid, and that our bridges must be strong
enough to carry 20 tons. It showed that the interstate road is no

better for through transportation than its weakest mile.
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38 HOW THE WALD BIDES

'LESSONS IN GEOGRAPHY

WHERE AUTOMOBILES ARE FOUND ON FARMS IN THE UNITED STATES

map ,tudy. The nuniber of automobiles On farms in the United
States

3upils reproduce this map after a study of the map on corn pro-
duction from the Department. of Agriculture 19.20,

Graphic Summary of American :1.gricultiu.e. The map is made
from an Outline map of the United St.ates by filling in the States
with a crayon or Pencil stroke from right to left, back and forth
across the paper, heavy and light, as this map indicates.

Geoyraphy.In January, 1920, there were 2,000,000 automo-
biles on the farms of the United Slates. Two-fifths of these were

FIG, 4.---MAP STUDY: WHERE AUTOMOBILES ARE FOUND ON FARMS IN THE
UNITED STATES

in the Corn Belt. One-half (4 the farms in the eastern part of the

Corn Belt had automobiles, and three-fourths of the farms In the
w:estern part. Five States lead in corn productionIowa, Illinois,

Nebraska, Missouri, atid Texasbut the Corn Belt, proper, includes

a strip of land extending from southwestern Ohio to southeastern
South Dakota, and thence southward along the Missouri River.

One-third of the farms in New York had automobiles, and one-

fourth of those in NeUr England. Southward the number drops

to one-seventh info) Carolinas and Georgia, and to one-twentieth
in lIississippi.

MOTOR-TRUCK ROUTES

. Regular routes for motor trucks are being established for dis-

tames of upward of 43 miles us fast as cars can be turned.out. On

bulletin, A
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THE AUTOMOBII4 39

good oads these trucks make twò trips per ,dvy over a d'oitance of
miles. Light trucks make even 6etter
l'oni:4port01011 of wheat by team remai truck.The advantage'

of dub truck to rurul districts. is well set forth in the following
statvment made by tf farmer.'who has used one for a long time:::

live 25 mites frilin the rnifroad. and it used to take Me two dayk with 4

four )Iorses to get 70 bushels of wheat to the elevator and get Inta home
again. LIiiI the horses eutlid on1, stand two trips a, week Lipdi kislep it up. So

relidily MT I kitoW how to, appreciate two trips in one clay and all my
meals al lioiatte

was IOW Over the dirt roads of Nebraska, and thousands' of
others are doing as well.

Arithnicti'0. Suggestive problems"by the teacher or by the pupils
V grow Out of this study.
1. How many trip, week.did the farmer make with his four.:

horse loads!" How many trips a veek did the farmer make with
his truck loads 4f wheat .Sui.)pose he sells his wheat at $1.30 a
bushel. What will the horse-drawn loads bring him at the end of
a week What will the truck loads bring him at the t nd of the

Whatweek does he gain by using a truck?
2. If wagon haulage of wheat, per ton per mile:costs twice as

notch as haulage by motor truck, how much does the farmer gain
in One day by using his motor truck? In one week?'

LESSONS IN CIVICS

Motor Trucks

TANK-TRUCK MILK DELPVERY

rS'e nf fluid niVEli, is estimat4ed that about 45 per cent of the
total milk production in the United States is used as milk %(un-
change( )i for household purposes. This milk is highly perishable anil
must int served to the city consumer daily in a fresh and sweet con-
dition if it is to be used at all. This means not only cleanliness in
production lmt speed and maintenance of low temperature through-
out the journey from the farm-to the consumer's door.

Piemdties traimportation.The greatest difficulties in
long-distance milk transportation lie in the spoilage due to over-
heating and churning in transit, (*wise() by hot weather and the long-
continued jolting over the road. It has been found that.the use of
insulated tanks mounted On trueks has to some extent eliminated
these difficulties.

Tank trueks. Porcelain or glass-lined tanks on auto trucks are
lieressfully used, for lo'ng and short hauls to milk plants and con-

densaries. These tanks are in reality hugh thermos bottks that
'Department of Agriculture Yearbook, 1921.
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40 HOW THE WORLD RIDES

protect the milk from spoilage by heat. 'Experiments shoiN'''tnat on
trips on hot days the rise in temperature is less tluyi 19 per hour.
.Churning of the milk in tvansit is prevented by filling the tank to

capacity.
THE SCHOOL BUS

The law 6f cause and effect 11LS, been exemplified in the use of
the school bus in our rural. school communitks. Better roads have
led to better trahsportation facilities, which 111 turn have led to4
better schoolhouses and !o superior advantages for pupils, in 4he
sishools.

The school bus stands for economy in school expenditures. It,
Divans better attendance, because the childrep can bb (:arrie3 to sc1p01
in any weather, and long distances cease to be a hindrance to

DAIRY TRqCK

Sap regularity and punctualitY at school. It has,Iteen estimated by Dr.
. EKama every day in Awl is worth $9 to the pupil, tint',

the money value alone of persistence in attendance is important.'
There are countless other benefits which accrue to the child from

his. uninterrupted participation hi school. activities. now made pos-,

sible by the service of the school bus.
% The same is:true of econoniy in the use of equiptm:nt. One gym-

nasium will sorve for many classi?sof children. One physiv.room,
one library, or one au.ditorium can be used (wite as well lor.h large
number of pupils as for a smaller Nimmber. All Age advantages
ean be secured by tho colisolidatiou of several sclhool. districts.

. .
United State,. Bu. of Educ. Bul., 1917, No.'22, "the Motley Value of.Eduentlon.
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THE AUThMOBILE
."

School funds can be Aled, and Poorer districts can.bendt from n
equalization of receipts \taut' expenditlires.,, Without the. school 'Ills
the consolidated- school 'would. lk iinpracticable and well-nigii ix 1-. .

,

, .

., possille of reak otion. .
.

HIGHWAY ,SAFETY

.1.11' NV Atli I NG

Rcprodtietion in rrifteln language (grade :;)
If I Oofild be crossing a busy street I should look to right and left before

I cros. Jay walkin is how you cross the street. l'ou aren't s1Ippo.4e1l to c1 ).:4
6,

In the- middle of the stre.iits, because you are liable ill get run over. It is
very dangerous to cross tracks, because you are apt to catch your foot in one
of the slats. It is also thangerous to cross the'-State roads. because they
are mostly always crowded with trucks, autos, and street cars. 'Il4e proper
way to board a car is tot, wait until it stops before you get on, so HS n) avoid
danger that might happen to.' you!. rhe proper way to alight from a car Is
to wait until,the ear stops, and when you are getting off a car look for some
careless peoplò that might not stop When the ear does. The reason you lithould
not play In the street. is 'that an automobile Might come* along unexpected.
If you don't watch the driver's hand, Fo,u ill surely get run over, because he
will turn n corner when you don't know it. Yon should always watch .the
Policeman's hand. and diln't go across the street when the pollee tells the autos
to go across.

Reppraltett;on, priper-cutthly colored.Posters.,
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42 HOW THE WORLD 'RIDES

LICENSE LAWS

Pi.w-uNtvion. by (7 elass of fifth-yrade children jpupil as le(Iorer)

)Stenoaa)hie report)

Lrfix. Somptimes the policeMan gets you because ..you haven't a lieense t(1

come into a city.
Ehrl. I don't think a man an run Tinder another man's permit.
Bowie. If the man is with lair he can run a car.
Horace. I Was On a motor cycle with a man who was driving with mother

AO
man s permit. ) a

Margaret. Noll can not. My uncle bought a ciar. and he had a PhilmlelrMin
license on it. Me had to get a neir license to run that car.

PAPER CUTTII4G POSTER: OBEY STREET SIGNALS

Horare. When a man gets a. brand-new car, does be have to go right down

and get his permit? I asked a man that the other evenhig, and he said that If

he diaga know how to drive he had to leurn before be could get his permft.

and' a policeman had to go with him.
Bowie; A policeman doesn'i go with hfm when he learns, hut they Mil

have a man there to teach the man how to drive, and then when De is all
right and answers the questions he is allowed to Wive a permit.

TRAFPIC LAWS

Diseweion by afith-grortde elaRs of chihfren (pupil (74? leader):

(Stenographic report)

Labe. 'What regulations have we itr this town for automobiles?
ClintOn. If you started out t. mae them all, you w
Tcacher. Name one, Clinto.

fr

get half through.
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44 HOW THE WORLD RIDES

Teacher. Did you go?
Mar.yaret. No; WP walked the rest of the way. We wer( almost tfp to Ger-

mantown. He came for us later.
Teacher. How much did it (.04 him?
Margaret. Twenty dollars.
John. I was on a motor cycle once with my uncle and a policeman watched

us Come up and told us tluit we were speeding.
Edwin. On bridgesI wont say that i every\Nhuntbut most bridges

speed limit S miles an hour.
Pupil. They Only allow a certain amomut of tons to go on -a bridge.
Pupil. Ot a rainy day or at n4&ht. if you are" gioing to stop, you should have

a little bark lighta red parking light.
Rdirin. When near a railroad track and you hear a train crossing you have

to stop.
Loix. What do you do when it gets dark?
Pupilv. Put on your lights.
Pupil. I think you have to put...Four lights on half an hour after siiiit.
Clinton. They are only allowed dim lights in the ciok
Pupil. I as going to Chapel Point. and when we came 14ick it was night.

hut we had to have dim lights., Another inachine came by and the lights were
real bright.

Lois. I hasv6 seen lots of bright lights. They almost blind you.
Pupil. When you tre parking you have to put on plum parking light.

.Pupil. All the people don't have a little parking light.
Teacher. Awl if you haven't a parking light?
Pupil.. You put, on dim lights.
Johit. You can't pass a ir on fi hill in Maryland.
John. In Maryland they won't let ;you go fast on crossing railroad tracks.
Edwin. In Virginia when the car corne along the motorman has to stop and

get 6fit and look up and down the track.
Pupfl. John said that you couldn't pass a car on a hill. but you can do It.

John. Not in Maryland.
Pupil. Yes you um. We. have dune it.
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Chapter IV

THE AIRPLANE

LESSONS IN HISTORY

THE FLYING MACHINE

When Darius Green tried to fly from the old barn door be was
laughed at and called a fool both before and after his attempt.
Perhaps the Wright brothers feared the world's ridicule, and for
that reaso'n kept their invention a secret. So they experimented
alone along the barrt'In sands on the coast of Neorth Carolina until in
190% their machine had flown s.)%2 feet. Four years .more they
.Worked. perfecting their (hbvice and securing their patent's. In 1908
they. attracted the attention of the world with an airship that gave
great promise.

It as the use of airplanes in the var that caused the wonderful
development of aircraft in this country and in Europe. In 1918 a
peed of 1.)0 miles an hour was accomplished with machines that

carried 4 men, 3 guns. and 3.000 pounds of ammunition and bombs.
The Bailing bomber is the giant of heavier-than-air machines.

Says the Geographic Magazine:
.This airplane oahl pick up S tons of coal at Scranton, Pa.. and deliver

it in n hfmrs to a cellar in Chicagso, if the Chicago house were a very wide
'street. The tip-to-tip measurement of the plane is 120 feet, about twVe the
width ff the average building blt. ipris as high as a two-story house and
rh1 feet lung.

LESSONS IN SCIENCE

WHAT MAKES AN AIRPLANE FLY

Fortor,q which (msist on airplawr in itg thrwt, and
lift.An airplane must be kept in motion if it stays in the air.
It must be given the power to lift itself off the ground. It must
hae power also to thrust itself forward through the air. The force
Which lifts the airplane is called the " lift." The force which thrusts
it forward is called the "thrust."

Factors whkh offer resistavve.-1?esi.itance: grarqty and drift.--
When the airplane rises in the air two forces are resisting its flight.
One of these is gravity. the force which pulls the airplane toward the
ground. The other is called " drift," and is known also as "head
resistance," because it hinders the forward movement of the plane.
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46 HOW THE WORLD RIDES

Parts of the airplane upd theie Ne.Certain parts of the ,air-
plane are designed especially to furnish the necessary power re.
quired to keep the plane in motion and to Overcome the res;stance
of gravity and drift.

The propeller.It i the aerial screw or propeller which produces
the thrust through the air. The propeller is made of two long
blades of ood attached to the front of the engine in the nose of
the plane. When the engine sets these blades in motion they whirl
round and round like the arms of a windmill.. Faster and faster
they turn until their motion clears a Path through the air, so to
speak, and the head resistanco i overcome. As the plane rises and

3

1 2/

6
Ftc, 5.REAR VIEW OF AIRPLANE

Key: 1. Propeller. 2. Wings. 1. Ailerons. I. St al.illzp rg. Rudder.:o. Lleva tuts. 6.
7. Engine. Pi. Cockpit iNt. Fusihi gr.

the speed of the thrust increases, the force of gravity is no longer
felt.

Lifting effect of the wingx.This rapid movement forward through
the air also gives a lifting effect to the wings:

The air as it passes the rapidly turning pt'opeller becomes com-
pressed, It strikes the edge of the wing and divides. one part
passing under the wing and one part above it.

As the compressed air strikes the bottom of thQ wing it pushes up
against its under surface. Then it is deflected downwani, giving
the wing its supporting effect.

Over the upper surface of the wing the opposite effect is taking
place. Here the air is deflected upward and only a slight pressure is

felt above the wing.
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48 HOW IA E WORLD HIDES

the cockpic. Elevator up, causes the machine to ascend, anti down,
to descend.

Ailerous. Two small extensions are added to the back of the
upper wings near the ends. They act as balances wiwn the ma -

.

chine tilts sidewise.
Aeofoil is the lower wing surface. The (.0vering. for the wings js

usually- strong linen: cotton was tried. but was found too weak
for severe stress of air pressure. The WOOd Work is of spruce and the
metal parts of 'steel.

Body. The usi age is the body part, separate front the wings.
It holds tile power plant. the passengers, and the cargo.

ChaNsi's. The landing gear is Alled the chassis. It is the steel
framework and wheels on which the airplantb move, over the ground
when it lamb and when it take-. off.

ALTITUDE 10-.( It1)s I-( )R .11ILPIANES

LOW flying did not hail! appeal to daring aviators. But the in-
tense cold. of the higliei; altitudes 1na4le high flights sometimes very
dangerous. Clot hipg that was thick enough to afford warmth was
too heavy. Finally, electrically heated clothing was devised. Even
then a pi 10t eyes were in danger of fro...061v, and moill than one
suffered from this malady.

Some very startling feats in high liyityr have been acromphslied.
During *the war it Wn often necesszkry to mount into the upper
air to avoid the attacks of '.tnemy planes. In 1910 the record for high
flying jumped from 1.47S feet to 3,44.) feet. Late in the same
year a Breliot monoplane ascended 10, 499 feet into an intensely cold
temperature. i 1912 an altitude of 19,032 feet was reached. In
1920 Major Schroeder, all American aviator, rtb:Ichei I 36,0'20 feet, or
nearl- miles above tile earth.

.1 French aviator in 1924 made the record of :'9.:)00 feet. which
has not been exceeded.

SPEED HEMRDs FoR MRPLA NEs

,liefore the war. in 19(0. Glenn Curti flew 47.04 miles per hour
and won the Bennett trophy for the greatest speed yet made by an
airplane.

On November W. 1918, the day after the signing of the Armistice,
a Dé liaviland airplane flew from Dayton, Ohio,' to Washington,
D. C. at the rate of 17s/ miles a minute. This was the greatest
speed ever recorded to that time. rp to 41ate. June. 192:), the speed
for airpianes.has reached 27s.44 miles per hour. This record was
made in France on December 11, 1924, by a French pilot named
Bownett.



THE AIRPLANE

SEAPLANES

49

Oiw of the great dangers in flying Over the water in an airplane
was the possibility of drowning. If the plane dropped into the
water it sank and both the pilot anti the plane went to the bottom
before help conlirtieach them.

A Frenchman in 1910 designed a flying machine on which be
placed floats instead of wheels as landing devices. The floats were
largc enough to support the machine on the water. This new land-
ing gear at once broadened the use of the airplane. The Navy De-
partment was able to use it with safety. Flights across the Atlantic
were possible when a forced landing on the water could be made
without injury to the plhne or the pilot.

THE SEAPLANE THAT CROSSED THE ATLANTIC

An American, Glenn Curtiss, perfected this landing device by
building an airplane on ìt boat body. This form has since been
izenerally adopted. This seaplane can not only alight on the water,.

but can be propelled through the water at a good speed and can
rise from it into the air with perfect ease. Ships are now must ructe(V
with a fiat top On Nvhich a seaplane can land and take oir hereer
the slit moy be located.

LESSONS IN GEOGRAPHY

Phia of study.The subjvet of trans.portation is rich in niaterials
for lessons in geography. Mkp study, both tracing and nia.king,
410111(1 be the basis of this )vprk.
, Tracing route8 on d blackboard map.---The pupils use the black-
board limps With boundaries and water systems outlined in white for
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50 HOW THE WORLD RIDES

tracing with chalk the different routes of transportation. rniev go
to the board, and ith chalk in hand they talk and sketch. describing
in detail the interesting features of a journey. They locate protni-
nent cities, cross important waterways, and note historic points of
interest.

jhrA./. y Each Pupil in the class will enjoy making the
maps which record the.routes of these historic journeys. .kily Outline
paper map Nill ho for this exerrie.

The children .ketch in the lines of travel. first with pencil and tkz
with ink. They locate t he cit along the route hy past ing small black
disks, 'which have been rut with a punch from hlack relxve p(1110111

AIR MAIL SERVICE
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7.LESSONS IN GEOGRAPHY. MAP STUDY

/paper, ill their appropriate positions. They lett(r the top of the Ina])
with gummed letters, which may he obtaine(I in sets of 1() at any
paper store in One of our larrer

AIR-MAIL SERVICE

Map OwlyBout() of the file nuill.Pupitstniee the ronte.of the
air-mail pilot from New York to San Francisco On this limp and
describe the night flight and the landing fields for the day and night 4,
portions Of the trip. The hue of flight is niarked with two fmrallel
lines extending from coast to coast. The dots on the map represent
the cities at which the airplane stops, where special landing fields
'have been provided for the exchange of mail and of planes. There
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THE AIRPLANE 51

are eight main air stations on this routeNew York. Cleveland, Chi-
cago. Oniaha, Cheyenne. Salt Lake City, Reno, and San Francisco
as well as many lesR;er stop. and emergency fields arranged at inter-
val.. of b2:") mile. along the entire route.

SC-

The iliyht fiight. The night flight over this route depen4s upon
the time of leaving at New York on the western trip or at San Fran-
cisco for the eastern trip. The darker port ion of the ronte'on this
map indivat04 the night f4,-1ìt, when the mail plane leaves New York
o

4.
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52 now THE WORLD RIDES

at 11. in the morning, ps.trn time and arriving in Chicago at 7 in
th:e evening, central m begins the night -flying to Cheyenne, arriv-
ing there at 4.30 in the morning, mountain thne.

The lahding fieblx.The entire field is surrounded with lights
*spaced about 200 feet apart. (See f)g. 7.) A :)o-foot mill tower
supports the great beacon steadily swinging around the skies. This
light can be seen for il distance of 50 miles. The hangars on the
field and the airplane shop stand out in daylight perspective, lighted
on every side by goosjneck floolili!rhts. such as are used on bill1H)ards.

EMERGENCY FIE NDARY LIGHT: AIRMAIL SERVICE

-Any large chinnieys or other tall Obstacles in the vicinity have warn-
ing red lights. In one corner of the field is a large .illumined T
which turns in the wind. This gives the pilot the wind directi(Th.
(See frontispiece.)

When the stagecoach carried the United States mail from coast
to%const the size of the United States in point of time was 50o hours
at,..e miles per hour. In 1925 the railroad train carriN'the mail
over this mute in UV hours .at 30 miles per hour, and the airplane
carries the mail in 30 hours at 100 miles per hour.
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THE AIRPLANE 53

The distance across the United States in point of time shrinks
fiont :)( N) hours. in the old stagecoach days, to 30 hours in the
Ilia'. 19.2.1.

If we include the 'cross-count ry trip in an. aid )tyobile. 'we have
something' like .200 knit.. at r) miles Per hour. Reducing these time
distalice. o a table will have the following:.

30 hours. by air tit 1,00 miles fier four.
LOo hours by.railroad train at 30 iniks per hour. I

'00 h6tirs by automobile at 1 1r miles per hour.
WO. hours by stagecoaph at miks pl hour:
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54 .110W THE WORLD RIDES

Arithmetk.The distance from New York to San Francisco by
air is about 3,()00 miles. The air pilot flies the entire distance in 28
hours% How many hours per mile does he fly ?

.

s

. .4. If he tops at 14 stations On his flight and iipends 15 minutes at

each station, how man-y minutes does he spe4Kron the grotind? How
_ "1 manv hours? What is the actual ti-me the pilot is iii the air ?

ek

3. If a mail p.ilot jeaves New YKk at 11 a: m.:eastern time, and
,

.. arrivés at Cleveland, Ohio, at 4.45 p. nk., eastern time; 'how !pony

.

t
4.

... .hours has it taken hirii. to fly from New Xotk to Cleveland ?
I.
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4. II he spends 15 minutes at ,Ch\veland for lunch it-ml repairs,
at whai time 'does he leave Cleveland?

Ile arrives at Chicago at 6.4.) p. nì, central time. 'flow many
hours it taken fly from Cleveland to Chicago?
,

,

fi. What is the difference iii thin; between eastern time and central
time? Would his wit (.11 be fast or slimy when he reached Chicago?
Do4b,-, be limn his Watt. I back or tutiol it forward to get the correct
time!

7. How nlncji fattier per mile does he carry mail than the mail
traii !

mail train and the mail plane leave New York at theIf o
same time, 1 I a. In., when will the mail train reach Chicago and
here will th( iail plane he at this' time ? will the mail

train h(b when the iii i i plane reaches San Francisco!
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tal.de for rates of postage by air 1.4-tves the num-
bete of vent Per niim'e which is charged fur air !nail between cell a
ell

1. If I send a letter by aii..11411. froin NeW York to Chicago. .

Aelglililg 1 Ounce or less, what postage twist I pay ? If Illy letter
unnvet.s. what is the pa-A:we If it weighs I ounces!

2. If I send a letter weighin¿r 621:1 ounces from Chicago to Omaha,
what posti-Cgoluilst I pay!

N.:1)).Otrier problems should 1)e worked out by the teacher.

ROUND-THE-WORLDFLIGHT

3/qp,.ilitily. Tracing the route of the roeind-the-vorhi
thelnap of the world, Mercatoi. projection.

14).nd Seattle, 'Wash., thee map :rind begin to trace tii;t journey
from this point in a tiorthwestern direvtion by hwating the cities
:,ind towns at which stops were made, reading froin right to left,
as follows:

Nu. 1. Seattle, Wash. 2. Vancouver. Canada. 3. Prince Rupert. Canada.
4. Slik.a. Alaska. 5. Cordova. Alaska. O. Seward, Alaska. 7. ChIgnik.
8. Dfisf.h AInAca. 9. Mull, Alaska. 10. Chkagott Alaska. 11. Shl-
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mushu Island, Russia, 12. Bettolru Island. Russia:, 3. Aomori.. Japan,
14. Yokohama'. "Jiipan. 15. Osaka. Japan. 16. Nagasaki, Japan. 17. Shamg-
hai, V. Amoy. China. 141 Hongkong, ("Gina.

Beginning at right side of the map with the fir4 city at the rio-ht
margin, rea!ling from right to left, as follows:

No. 20. Haiphong, China. Tourane, "6). Saigon, Cochin China.
23. Bangkok. Sia/n. 24. Rangoon, India. '2.5 . Akyab. India. 26. Calcutta, In-
dia. "7. Allah:Iliad, Indhi. 2s. I'mballa, India. 29. Karachi. India.
30. Charliar. Persia-India. 31. tandar, Persia. 32. Itushire, Persia. :13.

dad, Mes(lph a mra. 31. Aleppo, Syria. ) (N)nstantinople. Turkey. :16. Bel-
grade, Yug4Nlaviti. 37. rudapest, Ilungary. 3s. Vienna. Austria. 39. Strass-
burg. Germany. 40. Puris, France. 41. I.oudfln, England. 42. Hull. Englsalui.
43. Kirkwall, Orkney Islands. 44. Thorshavri, Faroe Islands. 45. Reyjavik,
Iceland. 6. Annnigisatik-. ,AGreeniand. Ivigtut, Greenland. 4S. Indian

ROUND THE WORLD FLIGHT 1924
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9.-LESSONS IN GEOGRAPHY: MAP STUDY

Harbor, Lahradur. 49. Ilawkes Bay, Labrador. 50, l'icto.0 Harbor: Nova
geotla. 51. Boston, lIass. 52. New York City, N. Y: 53..-Washington. D. C.
54,, Dayton. Ohio, 55. St. Jbseph, Mo. 56. Cheyenne, -Wyo. 57. Salt Laki
City, k:tah. 58. IAN Angeles, Calif. 59. Sacramento. Calif. PI Seattle,
Wash.

AIRWAYS AND LANDING FIELDS #

This map represents the landing stations and propised airways
which haye.been stiggested by the Army Air Service of the Vnited.
States. 1st

The land* fields consist of a plot- o around sétoapart for the
we of airprabes in landfng and taking off. Some of.these ate Goir
owsnment (*)r Army landing fi61dsiiiri'e&,ariTavir, sonie are air. mail,

, and others arg municipal or ommercial, and all can be 'used by any-ty,pe, qf gircraft. t
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Map study.EaCheipupil.makes a olap of aifways and landing
fields in 'the manner iuggested on page 50, usIngr.dots .for location
a cities and drawing lines repliesenting.the vaiious

Airways usually follow highways ider-as-country-ilights, and the
PIIPJIS should trace% the ftreat transcontinental Ilighways 'on their
airay:, map, locating:the cities where laodindelds may bj found.

The binroln Iligloray.Tracing frinn right to left the ptlpIls locate the fol-
lowing cities: ew Yfirk City. Trentim, N. .1., Gettysburg.

Pittsburgh. Pa.. Cant(in. Ohio, Fprt Wayne. Ind.. South Boid. Intl.. chi(414b
Ileights. i i 1.. Clinton. Iowa. Omaha. Nebr.. Cheyenne. 'Wyo., Salt Lake .e.tty,
Dah. Can-on City. Nev.. San Frahrkeo.

.0

PLANE READY FOR. ROUND THE' WORLD FLIGHT

The Lee Ilighway.From right to' left, New YorC City. Philadelphia, Pa.,
Washington, D. C., Bristol: Va., Knoxvilfe, Tenn., Chattanooga. Tenn., Musel
Shoals, Ala., Memphis, Temr.,.Little flock, Ark., DArant, Okla Clovis, N. Mex.,
El Paso, N..Mex., Globe, Ariz., Phoenix. Ariz.°, Yqmft,.Ariz., San Diego, Calif. a,

The Dixie Highicay.---Eastern route: From. north to- soutO, from Sault.
Ste. Marie, .Mich., Detroit, Mich., Toledo, qhlò, 'Cincinnati, phio, Knoxville,

.Tenn., Asheville, N. C.. Augusta, Ga., Savannah, Ga.. Jacksonville, Fla.,
Western route: Grand Rapids, Stich., South Belk], Ind., Indian-
Louisville,-' Ky., Nashville, Tenn.. 'Chattanooga, telm, Jackson-,.vine. Fla. .

The Old Spanish Trail.----From right to l6ft: .facksonville. Fld., Mobile. Ala.,
New Orleans, TA., MoTOR City, La., Houston, Tex., San Antonto.I'ex., El Paso,
Tex., Globe, Ariz.. Phoenix, Ariz., Yuma, gan Diem Calif.

Stt Unite4 States Bulletin, 1923, No. 38, Main Streets of the
Nation, for fiescription of highways.
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.LESSONS IN CIVICS

COMMERCIAL AVIATION

.:Pkronomie ralue.The greatest advantage of travel by airplane
lies in the saving oilotime it- repreents As compared with the speed
of even the fastest train. One hundrel miles an hour is made bv
the ordinary plane, while 50 miles an hour, includipg stops, is con-,
sidered expres -.1)eed on the railway. Add to the advantage of speed
the element of cheapness. and the future .of the airplane as a com-
mercial car.rier is assured. The only limitation of the aerial route
is in regard to the quantity of baggage which may be laken. In
time, however. powterful freight planes will come into n.e, and each

AIRWAYS AND LANDING FIELDS

FIG. 10.-LESSONS IN GEOGRAPHY MAP STUDY

passenger plane may be followed by a baggal.ie plane carrying the
heavier luggage.

-The Chhboyo-Petroit commerel'al ai line.This line of cownwil
dial planes has been established hetween Detroit. and Chicago and
makes a 'daily schedule of five hours, round trip. from Detroit to
Chicago ail(' return. Each plane carries a thousand pounds of
freight each way and *makes the round trip in *just the lime required
for a oneaway run by the fastest train on the railroad lietween these
two .points. .This line wiil _soon be extended to St.*Paul, Minn., St.
Louis, Mo., and Irón, Mountain, Mich. Eventually it will connect
withall th`e principal cities of the United States.
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THE AIRPIANE 59

comnieee/a/ /midi/ lie/(1.. landing field which is almost
three-quarters of a mile square is being built for Detroit's commer-

.o.iationcial activities just outside the city. at Dearborn. It is
Planned to make this an ideal airport. It will have a distinct bear-
-ing on air-mail activities. comieg in and out of Detroit and will be
the basis of all commercial airlines in and out of the city.
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Chapter V

THE AIRSHIPP
LESSONS IN SCIENCE

THE " SHENANDOAH " AND THE " LOS ANGELES "

.610)t

The AS liena 14011 h American dirigible was built in Americafor the United States Naq and was launched at Lakehurst,
eptember, 1923. It was never equipped with arniament. however,

fQr it was destroyed in a storm during a trip to the Middle \Vest in
September, 19.2:). just t wo years after it was built. Its cost wa.s
$25000,000, but for scouting. purposes irivas equal to four modern
cruisers costipg $40,000,000 each. It was two-thirls the length ofthe LeeTh.thon, see Chapter VI, but weighed 37 tons to the Lcri-
at ha 11'8 50,000 tons. Its speed was from 0) to T. miles an hour. and
it could float for days in the air. if necessary.

'The Los .lityclex.---A German dirigible was built for the United
States Navy in Germany, at: part of the Gurman reparations agree-
ment. It arrived in America on October 15, 19.24. it islarger than
the qienandoah, and is designed f9r a commercial airship, without
armament. The control car is close against the hull and contains the
cabin. This has accommodations for r) or 2(i passengers. It has
compartments like the berths in a railway car or,a steamer. Two

opposite eaoh other. are made up as berths at night, and
.ovlde for four occupants. There is a kitchen, pantry, storagero In, and toilets and lavatories for nwn and women.

andings are made at night when the ship is cool and heavy.» whims are made. well after sunrise, when the gas is super-,heate and light.
(?as ays.Inside the great balloon are 20 gas bags filled with

helium. Tissue from the intestines of (1XibIl used for lining the
huge gas bags. Stockyards saved this membrane from some
2,000,00 cattle for the gas ttgs in the Los Angeles.

Helium. is a gas ithout color and is nonexplosivib. For that reason
I.

r.

it is valuable for inflating the air;,hip. Moq accidents to dirigibles'iesThave been due to the explosibn of hydrogen in the gas bags, which
has bemused heretofore in German Zeppelins.
I. Gas deposits containing large (plant ities of helium have j)een found
in oar gas fields which makes a hom0 suhly available for use in

.
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62 HOW THE WORLD RIDES

airships. The United States has almost a monopol of the produc.
tion Of °this gas in large quantities.. 31anufavtured helium costs
$1,70 Per cubic foot, while natural helium from-bur gas wells costs
about 35 cents per cubic f000t. Helium has a lifting power 8 per cent
less than hydrogen, which is-used in other dirigibles. hot it is much
safer.

ne,44. The' 411eilandoult bad six engines of 300 horsepower,
with a speed of from 60 to 75 I1ÌiI(S an hour. The engines could
drive the craft t wd days mill nights at 00 miles an hour. The LO8

Anyele8haSfivengine400horsepowerandasa)4ed of 75 miles
an hour witb all motors running full.

A TRIP IN THE SHE'NANDOAH

FIG. 11.-LESSONS IN GEOGRAPHY: MAP STUDY

iligew.---Un the Sluffiandoall'8.0fa111ous trip,' October, 1924, .across
the rnitedoStates half the cre of over 30 men watched Nhile the
other half slept: Day in and day 'out the crew were four imurs on
duty lind four hours off. Hot coffee", cht;colate bu'rs. and sandwiches
were on tap at all hours for the crew. The cook worked 22 hours
a day preparing hot cbffee, soup. aml beans. The crew ate 4.17te
sandwiches ana 2.300 cakes of chocolate during the voyage.

LESSONS IN GEOGRAPHY
A TRIP IN THE " SHENANDOAH "

The children trace the route of the Shommioah both outftrd
bound and returning...and loctite the principal cities over which the

-grept airship pissed on her voyage to the Paeifie &inst.

'it

2(hiographic Magazine, January. 1925.
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THE AIRSHIP 63

Beginning at Lakehurst. N. 3.. they follow the mountain valleys
south and west until they stop at Forth Worth, near Dallas. Tex..
Then due i-est to the naval station at San Diego, Calif.. and north6oer the roast line they come to rest at Camp Lewis, near Tacoma,
Wash. On the return trip they follow flab same route to Dallas,
Tex. Here they take the northeastern giourse a:Toss .rkansas. Ken-
tucky. Indiana, Ohio, and Pennsyk-ailia to the home field-at Lake-
hurst. . ;

They write to the Navy Department tit Washington. D. C., for
information regarding this trip and.receive as much material as it
i-§,posible jot. the department to send out. OcCasionally descriptions
of the appearance of the country from an airship are found in cur.-
rent magazines which the pupils are eager to ecure and bring to
the class.

4, The time schedule hours and minutes for the trip they use for
lessons in arithmetic in computing distances by time, number of
miles overet I. number of (lays and night-. en route, length of journey,
and 'Teed of ship per hour, per day, and per nightproblems in
cost of trip by amounts of fuel consumed. of helium gas in tte,'and
of food- and wages for the crew.

Neht dub f,f time (.! route ill N)ug and minutes

From 1.31:011arst to Fort 1Vorth
From Fort 1% orth to San Diego -

Frum Dicgo t is .

From imp Lewis t S:tn DivW0
From Diego to Fort Worth
From Fort Worth to 113kamrst

a

AR11II M IC

In flight In air Moored

36 45 3s 05
39 14 41 14
17 15 4N7
:19 55 47 35

25 37 22r 36 22

2:15 01 i 2.S 33

1.1TR. mil
lo 4

128 15
ifi 55
23 25

Pi 06

Is; 22

upon 111() table or seheduli of time (n route' in hour( amid initiates)

1. How many ciar4 and hours were spent in ihe
2. They were In the' air 3s hours. HOW 'inueh time Wu s spent- LI landing?
3. How long did they staty%nt Worth?
4. How long it take them to land nt

many hours were they moored at. the San Diego mast? 1100ftinany
days/t-

6. How ninny: days were spent on the trip up the Pacific (t)ast from Sail'
Diego to camp Lewis nt T;Ieoma, Wash.?

7. How long did the' return trii) take in hours and minUtes from Camp
to Lakeimrgt ? .
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110W THE WORLD RIDES

TAKING TIIE AIRSHIP oUT oF TILE HANGAR

The children take an imaginary. journey in the Shenandoah.
They arrive at the flying field at Lakehurst, N. J., early in the
morning, before the sun has risen. Tlwy watch the great doors of
the* fiangar. being pushed asidé. They see 300 men clinging to
ropes, puhling.the 'shipbig out of its shed..and towing it over to the
tall mooring inast which stands a half mile away in the flying field.

NMORING THE AIRsHIP TO THE MOoRING MAST

The children see the men loosen tile long ropes which hohl the
killoon to the ground and watch it as it quietly rises until its nose

touches the top of.the mpst. Then the big rouiul button on the
end of its nose slips into thebig 'round cup at the top of the mast
and the ship balloon hangs suspended in the air, um feet from the
ground.

HOW IT WOK'S FRoM THE GROUND

The children look up at the li-uge silver whale and Tount the
cars which t;re fastened to its underside. i he re are six of these,
and from below they look like six big egg!". hangiNi- down from
the ship. The forward car. under flab front of the ship, is larger
than the others. This is called the control car," for here the ship's
officers turn the wheels and lift the levers which control the ship
and guide it through*the air. There are five other cars, two on each
side and one near the tail, which are called " power (bars." They
hold the engines which keep the propellers in motion and help to
drive the ship through the air. All the propellers tug, hangi0 idle
wit-, but when the ship is ready to start. tlw engines will begin to
hum anil the Propellers begin to turn faster and faster mitil the
great ship is ou its way.

BOARDING THE AIRSHIP

The children get into the elevator at the foot of the mast and
ride up to the platfortn at the top. There, in front of the platform,
hangs the *great balloon. A. door under its nose is open, and an

officer is pushing a gangplank over from thèiZois onto the end of
the platform. 0

HOW TI1E INSIDE LOOKS

The ehiljlren step across thic gangplank and peer into the .balloon.
They see the metal framework which seems to fill the whole inside

. of the balloon.O' rder beamss apd and struts and braces stretch in

every direction. And over it all the heavy cotton cover is pulled
tight armind tWO framework. The balloon is black insi4, to soften

.the rays of,sunlight, and outside a silver gray, painted with alumi-
num, which' drives back the rays of the sun.

%-
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THE AIRSHIP

The children notice a long narrow walk running down the middle
of the balloon from its nose to its tail. This is called "the /cat's
walk" because it is only 9 inches wide Janci 682 feet.long. It is just
about the length of three average city blocks. The crew of the ship
are nimble footed. They trot up and down this 'narrow plank,
passing and repassing each other, while below them there is nothing

GASOLINE ENGPNS ON THE AIRSHIP *
but the cotton cover of the balloon between them and a drop some-
times of 311000 feet.

THE DECK OF THE SHIP

On either side of the cat's walk are the crew's quarters. These
are alcoves on small wooden plat form. Some are Nrnished. with
berths for the men's sleeping quaiters. Others are supplied with
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66 HOW THE WORLD RIDES

table* and benches \viler(' -ratio4is are served by the mess boy when.
ever there is time to eat Food lockers are placed along the walk,
where the crew can help themselvo;:to foods already prepared.

SITPLIES

The fuel tanks are stationed along the walk at intervals. There
are 4s of them, each holding 13 1 gallons of gasoline to) supply the
engines with fnel. Cans of oil for the maohinery hang within easy

ivach, and 11-2ltey-bal11Ist bags are placed from one effil to the other

DECK OF THE AIRSHJ
:AN

to help to balance the long slender form and hold it level. so that

neither its nose nor its tail will dip too far toward tilt ground.

THE GAS RAGS
/

4.0

Over. the cat's walti, along° the length f the ship, hang the 20

great gas bags filled with helium which noy up the balloom and

keep it floating in the air.

44.

CONT RO 14 CAR/

The children are led into the balloon and climb-down a inner into
the C;bhtrol car. Five or sit officers are in their Owes ready to stalk

the ship on its journey. One officer hololslhe steering 'wheel which

controls the big uprightiudder 'On the tqi1 of the balloon. Ile steem
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THE AIRSHIP 67

the great ship by this.rudder much as he would steer a ship at sea.
Another officer is ait the wheet-of thc elevators. These are the horj.
zontal rudders on the tail.. If the officer lifts the elevators the ship

If he lowers them the ship deseends. The deck officer has
his hands on thelevers which control the water ballast. If the ship
is too heavily loaded he pulls a lever and lets 5.:)0 pounds of water
Out of one of the water bags to the ground. If the ship begins
to nose down he opens a water bag in the .forward part of the ear.
If the tail begins tv (Iry he Opens a water bag near the tail. Some-
times he sends the men along the cat's walk to help balance the ship.

THE CONTROL CAR

One man walking the length of the ship when thti engines are
not runnhig4:11anges her level 3'.

CASTING OFF

-goer

Now the o'Qicer on watch calls Speed ahead," and end; motor in
the five polvt;\ 'ears begins to roar 'and revolve at the rate of 1.200
times a Inin50.' 'The ship rises, circles over Ne field, and sail's away
toward the south on her trip to the Pa'cific.

THE SO UT I I EUN ROUTE

She was 1,300 feet above the sea. "Ur route lay south almost
directly over the *Shenandoah Valley to Atlanta. Gat, titen west tO
San Diego, Calif. This roundabout way was taken on account of
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\ . thee lieight of the Roc liy` Mountains. The lovest point fob, Passing
`N, was %necessary becausOhe balloon couhr not rise above the higher

N\ ranges in the northern Tart of the United States. Dragoon .Pass,
nAr Tucson, Ariz., was the point of pas8ing. The mountain wIlls on

. i her sIde were so close as almost to .touch the sides, Of the ship.
-Bit Nthe long ship worked slowly t1ìrou0 this narrow defile, and
the N.%:(;1sit of the Rockies was passed. -A little 'over14 hours later she ..

safely re171 led the naval air station mast at San Diego.

I e

After 1(bli1g San Diego she sailed- up the 'coast to hey landing
field in TacouttVash. Here the crew stopped only for a day, and

COMiNG INTO THE HANGAR

Own the AS hendinddah cak 9ff from thetlamp Lewis mast on its return
voyage.

READING LESSONS

A)Li AVON

Silent reading, Grades III, IV, Vetl/VIA ride in an Field, 3. Way* of
r travelingWinston Companion, 3.. How the little kites. learned to flv-I'--Itivenide, 3.
A flight throttle th air-7.Merrill, 3. Hunting wild goats. hy seaplanifSilent Reading

7...,Hour. :3. .
. . e .' f. , 5

The Zr 41; How t nele Sam'e4 maglg carkt flew around the worti:Aktodern..Readlpgs
5. The flying mncillne----Gordon, 5. Qiwntl\I Itoostiveit, a story of aft'.alotows A little
prayer for tile' nititi tn the airBobhs Merrill, .i. . . .. . ... ,

,4:, :first airship ancroms tpe IViantic;.. Postmen- of the sittest.ityratare apd J4fitIgi
6: FlyinR0 machines ; Dartus (Veen and file flOng machine 1 the bOloon-irtroiresslite
Roads,. O. . .
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*bChapter VI

INLAND WATERWAYS

LESSONS IN GEOGRAPHY for

PItINCIPAL CANLS IN THE UNITED STATES .

Map sh/dy. PlipHS this n.;ap by tracing navigable rivers
and loratinr principal canals now in Ilse on an outline map of the
United States. Cities aloft°. titee vater routes .should be designated
by small brad: pase putout paper disks. pasted in their proper
location.

The following table should be copied on the blackboard ,for the
use in tracing freight an'd passenger vt.a.nal routes on their

outline maps of the 'United State.

State

Nastiviniselts

New York

New Jersey

Delaware

Maryland

Illinois

Do..

S(heitp.. 74).

PRINCIPAL CANALS IN THE UNITED STATES
A

Canal conneetell

Cape Cod Ship 1 Iltinard Bay to Cape Mr)
Canal.

I Cod Ha V. .

. Troy to Tonfwsnd 12 n
. v hampinin Troy to Whitehall lm°22

e la ware & New Brunswick to 1 N:14
Raritan. Bordentown,

Chesapeake (( 1 Animate River to 0429
I )chiware. Chesapeake Bay. !

CtiosIneake & Watihingt on, D. C., 1 1KM 1K4 .

Ohio. Cumberland.
Illinois it ichi- Chicago to Lasalle AV.', 184M 95. 01

. 'hieago
age.

AMR
1:i. 00

30. .10
62. foi
44. 00

29.

Main.. Chicago to Lockport ___ 1900

Mik
7. 10.1

t Fu
2(X) 25

12'2. 40 150
2:i. 53 '125
44. 00 h0

13. '

ISO. 70 f18

95 (1) (10

32. :15 226
11111140

12
12
8

10

22

/an*

$13, .500. 000

134, 211. 920
21. 691, 5h4

113, 749

5, 000. 000

14. 000. 000

9. 429. (KA

20K, m89

, s o

e
CITIES LOCATED iON INLAND WATERWAYS

JvrE. Theiivers are npt neeessarily navigable at t hese points.)

Nap
e

Ott.dy. The childee'il lovatt) the cities on each river aml place
!!'small black disk at the pioint..loated.

441tbe Cplujnbia and snake Ritver to Yellowstone
:.Park, from west to eaA: Seart at Poliand, Oreg., Lewiston, Idt030,
1Veiser, Idtk1IO, htaho

.4 4304 the kSsOtirio to .th4 River, frol# west, to
...mutheast: Start at Dillon Mont Great Falls, Mont., Williston,.

s
.

I.

,

f

g )1

1

-

I. .

12-6 me' sae L -Cleft

4

reproduce

pupil's

Do .

limm

Points

.to

_ . _ .

.

_ - !

gan.

1

1

taw: ,

emw
Oa die
1.1

T.':

fr
tow 8,

I

ca

.50

fid

fl

55.

. . -

X0
eth 11:e.81-P.

Vh11:9,.h.1011f0.

.

I
.

River

.1

. Pr6

. .

'''..' -"*. . 0 '' . . i
V ;

: 2.6 `'l .
.... I J . I

--VP. .-- ..,,p.-,- , , ,:.- , . .,,....
. -

. . ,.- I .0,ii
' '.. 114' '44:

;
. . ,.-...4_,_

... . . _ ...;.;,1 4.!.-.. 4 : -.: .
-... . .

...:. v
' ':$-%, : A ,!

.
...

- - 4 0 r-*317.11kgr-Pil -.: S.;-.17.; .. - =,:.;;;;;.. - :?......1,1-.64...C7 ...,..t._ AsS,.. . ., .c.: *,* ._,!:.;...L.11. ...4,te
4 *. ., v .

.6 4 .
.1

_

!,

!"*,4
. ",I:
:

" 4:1)
- -fi

,- , :
s :,... .. : ..:,, - ,. ., ,.1 a..

*.
t: '14:4

; f'- -A 1.17." . -

4

1 38..

a
-10

4E0

Er.
t IC : Cay

awe
;

,,,
Waft

EMI 1 a

0.11' IEMO

iv 60

4
.

.

.

,.:
A,.

.5

. . .
. ... - . 4*.' 69.0.

,-. . I .0.
.

i



. HOW THE WORLD RIDES

N. Dak., Bismarck, N. Da.k., Pierre. S. Dak.. Omaha. Nebra Klansas
City, Mo., :St. Louis,
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INLAND WATERWAYS
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On the Mississippi& River from saiiurre to the Gulf of
'Alexic(). from north t ( O1lt Ii : Start at St. Paul. Minn.Dm-enport.
Iowa. St. Louis.4Mo.. Cairo, Memphis, Tnn., New Oveleans,_La.

On the Ohio River fivm Pittsburgh: Pa.. to Cairo, II1.-. Start,
at 1itts1iur4r1ì. Pa. Frotti -ea,4 'to southwer,t: Cincinnati. Ohio,.
Cairo. IlL

LAISt PORTS ON INLAND-WATERWAYS
%a.

iliVirf Ni. On Lake Superior. from Nvriei-t to east : Start at Dkulutli,
Minti.. or Superior, \Vi., Boughton. Mich.. S::::11'ste. tarie, 1 jell, .614,
011 the Soo Canal in St. Mary's Hi vq.

, .

On Lake fichigan from spud'. to north., diart at Chicago. Ill.,
MiNaukee. AVis., Mackinaw, Mich, on Iackinac Island.

. On Lake Huron and Lake St. Clitir from north ki small: Start at
MackinaNN, Mich.. to Detroit. Mich.. on the Detroit River.

On Lake Erie. from %vest to) east : Start at Detroit. Ij(gh.. Cleve-
N.)hió. Buffalo, N. Y.

Av. CANAL PORTS ON INLAND WATERWAYS

ltisi .--On die Drsainage Shilf Canal. east to wtist: Start at
Chicago. 11,J,.. through the Drainage Canal to Lockport. M.. on the
Illinois River to La Salle, Ill., Peor a, Ill., St. Louis, Ala.. fheuce to
the Gill f of. Mvxi('o 1)3; Way.of the AI .sissippi River.

Ea...L-0n the Erie Canal, west to east : Start at Buffalo, N. Y., e, .
.

Utica.. N.Tonawafilla, N. Y., Rochester, N. Y.. Rome, N. 1:.;
theme to N'ew York City by way of the hludson River. -

On the Champlain Canal, north to south: Start at Whitehall.
N.4,1*...on the Lake ChamplOn south to Troy, eSr. Y.: thence
small WaY a the Ifidson River vfrNew York Vity.p.

On the Delaware and Raritan Ca*nai. N. J , from Nt.lw Brinswi
N. J.. southwest :' Staq at New Ilvunswiek.
Trenton. Bordentown, N. J.

On the Chesupelike atid 'Delaware Canal. fron Delaware Vity
ioutbwest to Chesapeake Bay.
.0n the Sliesapeake and Ohio. fiofn.Wasdhingtpn. P. C., to Cum-

beriand..Md. lit is.not 'nów tied.)
a

*.

LESSONS IN SCIENCE AM) HISTORy

Boats, and Waterways
-*IS

I
-THE CANOE

.

The
,

.1sayq.k.--T14 Eskimo kayak Lis a. wonderful examplof the
adaptation-of a people to their enriromiment. Outsof..agafew pieces ofdriftivot;'d and .the skins óf a halt- lozen 4Ntats the .. 1Eskimo "lias., , .fkshioned one .of the inipt peifectspediaireof i.vater e.raft that has. , A ,; AAS 66Si 4 :
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72 HOW THE WORLD RIDES

ever been made. After the fritme has been tied together with the
sinews of some animal it is covered with the skins. whiich are also

sewed in place with bear or walruis- sinew' . Only 9ne small opening
is left in the top of the kayak large enoug i dmjt the boatman
to his seat. Around this opening a skin is falrened 1 1 ell is drawn
togeleer.with a drawstring around the waist of the boatman after
he has taken his place in the canoe, and makes his boat as nearly
water-tight as a boat can be.

The dugaut.The Indians in the eastern Atlantic States made
their canoes Out of trunks of trees, using fire and stone hatchets. A
binding of wet grass was wrapped around the trunk near the roots

fa

s

ESKIMO AND HIS KAYAK

and below this another'binding oftdry grasses.. When the dry grass

was set on fir*e it charredlhe wood under it and after this had been
chitpped away, bit by bit, with the hatchet., the tree' fell to the giound.
Then the other end of the trunk wis cut off justbelow the branches-
in the same-way.

After the bark had been taken 9ff the log a row of little fiieslas
built along the top .of the log, ansi as the wood began-16 char mder
the fires it -was chipped away,ivith the hatchet. This Pocess
repeitted .until the .heilit,of the 'trunk was entirely dug 94 and.only-T
a she11.0out 1. inch thick ;remained. In thistwiy.a boat .somethie0
1.8 feet .1png, which rotad.M14 from 10 to. 12 'people, exgild be.**
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THE FERRY
410

73

Scovs were used by the Pilgrims and early settlers for ferryl)oats.
There broad and shallow, and several persons could ride ori\ one
of them at a time. A. horse and wagon could be driven upon a
scow and ferried across a stream. Many of these ferries are still
used Where streams are sluggish and haste is nol object to the pas-
Fenge

Washington used many flatboats and scows to carry his army
across the Delaware River the night he surprivd the lieksians at
Trenton. There are several large, steam ferryboats at New York
on the Hudson River which carry passengers across from New York
to New Jersey. These ferryboats are so large that many automobiles

.11

THE "CLERMONt'

can ride on them on one trip.. There is-a large upper de'tic where
.foot passengers may ride: One of the famou's ferries of our country
1111%" across the bay from SanSrancisco. to Oakland in California.

'1"Z

THE " CLERMON

Robert Fulton s Clermont Nyas... tlie first ste!imboat in this country -
t9 make.:.a successful- trip on the water. It was' lapched on, the

-4tdson River in the opling of 1807 and starte4 off on itS Iciurney fo
Albihy.in. the presen6e citthoussands of astofiished spectatprs.

Throuklt mapyty .rs of ttiqls and discoura0enient sFultbn wotked--.
...béfoilk tke ettvintott-t was finally comiiieted -arid .launhed with sahty.
.X.i first stall niocle 0.0.4 -sucTegsful tiiti trilt .44t the _r
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74 HOW THE WORLD RIDES

9!Nat which he copied from tlw model sank to the bottom of the river
because the engine was too heavy. His Problem was to make tin
engine light enough to float on the water. and wilt;n had olved
this difficulty the succe!...7-, of :-.teafilin)at navigati(m was as-itrol.

The succe,.. of t 11(6 Plc/ mo/it led to) the const ruction of many liver
steamboats and to the rapi+I develipment of river traffic. The paddle
wheel hich ..on imented was !Hid ism 3() \liars, until John
Ericson constructed a serew propeller, is 11Sed 1110,4 ex-
(111s.1 1-e1V oil Ay11111)0M. :11 the present dl1V.

THE SAVANNAH"

The first 1:-.,ealw-hip 1411).:-s the (wean \\1I» the ,Ni/P(ItIith, built
and owned by the people of the city of Savannah, Ga. Saiiinir out,

from the Savannah River, it 111;14 le 1t.4 first trip to Entfland and
Russia. just 1.2 years after Fulton 11*41 launched th( reb 0)11

41

the IIII(1 -01 1 River. This 1i INed bott .ails and toiiii. i Uil after
the invention of the screw propeller the construction of steam-hips
as greatly clian;zed. The wooden ship gave place to) of iron

or steel. During the war the Ilse of W( H)de11 Ships WaS bllt
reilcN'eniert had passed tile con triictioifp of woodenWhen the war

ships was abandoned.

A TWENTIETH CENTURy GREYHOUND

There are, hundreds of ocean steamer crossing the oceans which
are the marvels of the ag.(. The number of p.assengers enrolleti on

their list for a voyage is.equal to the Npulation of a small city. and
'they cross the Atlantic. in five *days. tiï'j'§atne voyage the
Pilgritiis made in three months. One has all t he com forts and
luxuries on` an ocean finer which are alf(;rded the guest in a great
hotel in a large city.. Telephone servici: from one part of ihe ship
to every Other, the daily newspapet with the latest. news from shore,
received by wireless. tlieaters,, concerts, and every typ(( 14 enter-
lainment one would find in any city in the world,

The Lomilaphi and tier sister Alp. the Maiiretanim, marked a new
grain (Wean transportation. Steel turbines took the place of the old-'
.styled reciprocating enIzine. Each ship is (16%141 by four 1)114)016m
and makes an average speed of nearly 30 miles an hour.

The Leoirthan is the largest of these later sieamships She has a

length of WO feet. a gross tonnage of 57.000 tons. and n displacement
of 62.We4)ns. The sumgreadnaught, West I'heffinht,, of the United
St4tés Nit, has a ilisphviement nf 3O,000- tons and a length (if

ThekLeviathan will aecomniodate'.00. passettOeis, afict its
crew numbers 1,138.

the.. .

war the Lev idthem, acted N. greatest tr9o'
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10 trips, on one trip carrying 11,410 soldiers, Vreaking the world's
troop transportation record. 4

'She as built in Germany and came to this country as the 'rater..
. haul. When war was declared she was seized by the United States

customs officials and turned oVer to the United States Shipping
Board. She was converted into a troop ship to carry United States
soldiers over to *France. .kfter the armistice she was rebuilt and
reftfrnished for a merchant marine and to-day is called the most

famous and most lulurious ship in the world.
Liyhthiy.Fifteen thousand lamps are required to light the 4,000

rooms of the vessel. The electric current consumed in One evening
between the hours pf 7 ant1 11 would supply the ordinary house for
seven years.

Nnbig.There are many dining rooms on the Lpgio/mn: a res.
taurant, winter garden, tea room, and officers' (lining room, tite nmin
dining room and the Ritz-Carlton room. For Ihe feeding of 4,500
people on a round trip she requires 80,000 eggs, 6(M) boxes of apples,
*MO pounds of butter, 20,000 Pounds Of jaw. 620,0(m) pounds of cab-
bage, 6,000 Pounds of game. :2,000 quarts of milk, 70.0t)0 pouilds of
flour, 186,000 n(1 of meat, 20,00o pounds of It'a Ow( )4) Prods of
potatoes, :)6,000 pounds of t-il.6.000 pounds of sugar, 2,000 pounds
of grapes,. 14,((M) pounds of carrots, 400 crates of oranges, 250,000
.cigarettes. 1,600 pounds of tomatoes, 2,240 Pounds of tolmeco and
3 tons of tea and coffee.

e

HOW THE EARLY MARINERS GUIDED THEIR VESSELS

A mariner must know where the port lies that he is trying to
reach. Ile must 1know his ship's Imsition (4) the ahd he must
know the best courses to be steered, from the beginning of his voyige
ufitil the end.

The early mariner was guided by the moon and stars at night and

by the sun (hiring the day. In :loudya weather. or. when a fog

settled do*n overhis ship, he drifted arbund on the surface of the

water until it was clear again.
In the ehina Sea and the Indian Ocean, wlwre the monsoon4s b.low

Tegularly in one direction, vessOs made long journeys out of sight
of hind by running directly before these prevailing winds. This

Adiaiwchaphazard method of sailing the,high seas was fi-aughi with great
.

clanger. When a fleet of merchant vessels was sent to distant ports
the trader,did nOt expect more than. one or t wo of theni to ret urn.

Mau serious. ageidents occurred to war vessels as well as to mire

A).. chant marines. 'Admiral Wheller's squadron tn 1624 in livingp_,_

:the. meditOranean ran oti Gibraltar. and *as lost because he thought
t

\A e had, passed ,through thrstraits and was safely out to sea* ,Miny
r - . So- ,110 01.
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transports and whole squadrons were wrecked in Vuropean waters,'
and exploring vessels on our own coast were frequently lost because
the position at sea could, not be accurately determined.

TIIE COMPASS AND HOURI;LASS

In early tinv *mariners used the compass as a rough sumlial for
determining the time. As early as 1400 the mariner's compass was

.and led to a Period of progress in navigation.
Wnter cfocks and sand clocks were used for rough purposes of

keeping timj on board ships. It is curious to note that the hour
and half-holY sand glasses were used in the British Navy until 1839.

111:AS11;1M; TI IF PoSITIoN OF THE SHIP

LaNtude.The distance north and south of the 'Equator was
measured by observations of the sun and the pole star. This was
quite accurate enough to fix the observer's position within a 20-mi1e
limitA, It was done with instruments called the cross-staff and the
astrolai4e. which have since been replaced by the ,§extant and
chronometer.

The sextant' and the chronometer are largely responsible fpr the
rise of modern navigation. (The sextant is an instrument for the
meiisurement of angular distances. .The chronomektr is a timekeeper
that is much more accurate than .an ordinary 0()sli. It is so bah
tuiced thatt the motion of the ship does not affect its accuracy.

was muchLotwmac.The distance east or west from Greem
mons difficult to determine when a ship was out .at

When a mariner lost his bearings. or was sailing 60 to 160 miles
c.littsitle ,his course, his ship was in great danger. Most of the ac-
cidents at sea happened for this reason, fOr' the measurenwnt of
the ship's position east or west from Greenwich was' the greatest
difficulty:which mariners had to face.

. Thio; position.was usu'ally fo.utd by measuring the distancb be-
tween the moon and selected start'. The moon make's'. a rapid efts-

, cuit of the sky once each month. In so doing it passes close to a
number of bright stars. To nieasure the distance between the Moon
and 'selected stars and to note the time of4 measurement was 'the
method used.

The mariner carried a time-table of these measurements made at
Greenvich. He compared his time of measuremlent wkh the Greena:
Wich timN of measurement and found his pbsition in tills way. Evtn
by this method he was oiteli several hundred mileg out of reckonint
and the.study of the longitude problem led to all sorts a experi-
ments and. inwntions.

-
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Prizes -were ()lTered by Spain and England f4)1. a discovery of a

better method of (4)1111)1iting &stances from Greenwich. It is said
-that England established her national observatory in 1 675 in order
to study this problem.

TO-day the time in Greenwich can be sent by radio to any ).11ip

Nvhich carries an in.trunient, but in those (laysthere wi n4) way of
reaching"a vessel zit .;(ka from a point On the land.

l'sing the sun. nioon. and stars for reckoning affords the most
accurate means of finding positions at sea. Navigators generally
prefer to determine position from observations Of tlitb sun by measur-
ing the altityle of that j)ody above the sea horizon. But similar
Observations of the. planets briglitttr stars in tWilight, wlien the
horizon is well afford even hotel. (104'1111.11116011%- of pui-
tions at sea. In such a case the careful noviirator. observinu- for
latitmte -two stars. one north tql one south of the zenith. and for

I

longitude two I'S, OTIC VII St am .1 pile west of the zenith; (ssan de-
pend o-.n a good result. Since tile moon also may htb fised when
necessary. It is evident that the navigator seldom needs. to go along
without a good fix " or determination*of position,

M EAst NG THE SPEED vEssEL

The speed'of the ship was measured. every.two ho'urs in this way:
Iwo 'observers striod on the deck a certain distane apart., Then a.,
float tis thrown out from the bow into the water. Each. observer
si`ghted the float when it came abeam of his position and hioted the
time. The speed of the ship was estimated by the length ofskime it
took the float to pass from one observer to the other. compared with
the distance between them.

At the present time the r.otary or patent log is used to determine
the speed of a vessel. It records the revolution of a small screw.

.

towed by the, ship, and, like the speedometer, registers die speed of
the shiP Lira the distance run at any second.

.
Noli4Polin11.4v.----A weight and line for, making soundings is an im-

portant pall of a mariner's equipment. 4he depth of th(f., water is
found in this way. Another method invented during the World W.a.r
for locating submarines measures depth by sound instead of by the
slow and cumbersome method of litie and sinker. So.tind is sent s

a out b37 the instrument, strikes the 'bottom of the. ocean; and is re-
_ flect.ed back to a 'specially designed teceiver.. The depth is calm-

tatOd from the interval between the sending of the signal and the
.

:
receipt oi its' .echo. 0 .

. f-#. ,'rim instrttmént
.

can be used while-the-ship is under wawy and
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vesek (1925 ) are equipped ith this deice. The sonic (lopth finder,
as it is called, mts invented by Dr. IL C..11ayes.

NAcnc.u. .11.N1.1NM'S %NI) (limas

The crying need in early time was for better charts and for bet-
ter knowledge of tides. winds. land currents. The Admiralty in
Eptrland issued its first official talogue in 1830.

The United States. Navy Del): lment began its marine cliart work
in 1s37. Maury's famous "\l'in(1 and Sailing Charts ....and Sailing
Directions" ore issued Qom the I.nited States Observatory (luring
the period from 1844 to This work is now done by the
graphic ()fice.

THE !CS IAX

All records of the ship moveinents at sea are kept in an official
book called' the ship's log. Each day at noon the ship's position is"
computed. The cour*e and distance from the day liefore at noogis
Computed and recorded. The distance to the port toward which
the ..11i1) is bound is also recorded.

In early tinws,this recora was made with eltilk on a Wooden
board called a log board. It was folded like a book, and the ship's
position was computed as well as it collid he with the vude instru-

.
limas then in use.

LITERATURE4 MrSIC4 AND ART
s

/ s- ANIP TE 1:WAys

Porma. The Song my Paddle Sincs--:- Pauline .1olm:on. The Landing of the Pilgrims--
ilemans. The Sailing of the Mayflower: The Wreck of the lIe.4pprits ;

Canoe; 1118%vathn914 ; The Building Ibt :the shrpikury W. Longfellow. The Gray
Swan-L-4111re Cary, 'rile Perry of GallowayAliee Cary. The Captain's Daughter-
James 'T. Fields. A Life on the )cean. WaveEpes S'argent. Casablanca '''''44411
Hewn/4. .1 Boat SongThomas Moore. Lord Ullin's DaughterThimas
Campbell. The Jumbliee Edo r Leer. How's. Nty BoySkiney -Dobell. The Three
Fighers Kingley. Hocked the Cradle -of the 1 wep--.---Emina Willard. The
Pleasure BoatRkhard Henry -Dana..- limits Sail on the RiverChristina Rosettl.

shairc----The Bair of WindsStories ,of .Ulysses. Scylla and CharybdisStories .of
1-lysseg. The Good Ship Argo- Storlea of Jason. The Shipwreck --RAI nsoil Crusoe.
The cruise of the Dolphin-- Thomas Bailey AMMO) I n ;:tories of a Bad .1loy." The Ship
Wreck (Charles Dickens). in David Coppetfield. Grace DarlingPlay Famous' Stories.
The Who Talked Ronts-7-A1f1ine, Washington Crossing the Delaware reat
mprIewns for 1.11 de Amerleans. Op4ating a Modern Sulminrine----1.11grotere:
Living, 2. How l'hilens ogg Won hitik Wager.1n1et4 V.erne.

Songs,---Coltunhqs and the &Mors Sailing: Hoot Song: Where Goes the Sailor
Mimic Efluentinn Series, Book 2, In' a Canoe: 4%iBoat of Dreams; The jloat Race; A

'.botd Song: The Herring Bootw-Oluitte Educutiott Series, Book 3, A Fishing %Boat
Progressive Music Serieg, 4. A Sailor's Lifi*-7-Progressive Mole Series, 3. Boating
gong- . .

icturvt.---From Picture Publiiihing Compitnies: Ulysses Petkiing .Poixphenuis Ttirber).
Tbe Pyrryman's Daughter ( Mon), -Changing i'agttir i 1014A Mai heur). Lessons in
Boat Ounding (Bacon); Fishing 'Boots t ((tontine). 'Boats at Loiv,, Tide (Ravanne).
Out for 'n Pan (Wstidottlev Calling the Fertrmin (Knight). .Enihorioitan `'of the Pit

.irtms (Weir). the MainIowei .PlyOuth Harbor Mangan). -*turn .of the,
(4,ftbtoci).. . .

c-..,
.. .

ik
0. i '. , r .1

.: '' : ... , . 4 . , : -i ;
a,

-;t:, .
.. ' . , . _ . .

,

.
,

. . . ' . i - : .- ,... .,....

'' '' '. e.F.. N
- : ' .1,

, . .
- :-;':2.-; )4 .. , ? 4g ". `.....i.".. - -.., :... : - . ... :,-.-, A " - . i , . , . . .., .. .%, s. - , ' 4: .s. %....' ' 7' . 7 1)° , .'1 t r ',A'. -S1?*---'.. *; %..7.'"7:-Z`:_if -.

e ".. 1- )... 1
'2;# -,., :,',4:4:;:t-.7-1,1,.%;LavIl. l'''... ;e.1.14 Alk....:: fr.... - ..% .. v 4.:.- 2.1' ''.11;41.. 11:111.5S'r 46:146:::. .8

Y A -, Y , .

..t11..:;'. -: :-' . .
'''', . - '7 s o 4Irs; f-p-"," 4-'- ---.4,-,Alks .,'..... ,..-:'s.

. ."-- .. ..- ..., . - ...,,

'°.t'étr*-4` 11-'''-ike '' ' ",.; ... ;1! j;' - '.- :*'''' -'4,04. .''':a-r1.;ti;44.-. ''.' 'Y''.. .'. sa; '-'''''''''' ''''' 461:4yA-41%
44.'1*4..4.1';7Att-;;-ii-tiliiiiii.tf'.;7` _ 7.::; ;:-.7--.Y.:77'4. 4.' -7.i.;:lk -etv- -.N.:34s.-L.-,ific.t4S414...-7:-:'. '-.:.',-. 4-et.

-*

1s61. Hydro-

a

Feliia 1118's
4I liltig

Cannellan

--Charles

Boy :1.

.4ind

.1

tallowor

-

't
. I

.

-

I.:-,
l¡s

:

-. .-
^-

'sr '.

:

.

-, gik ' . .

s

..

p,

f .



. ....t.' ahr.,#;41TC..-- - ' ... 
e:!:771;1k0...,:. ' 't l'ir--*."4Ar t "90.4 gt-s: Ititt..- i.I.4, 

,:-,t_ 

.:-.. if* 
t c . 4.7.. 4.4 -... , 

1-1.;64. 
' . ' -. 77....... - ";" r : ' 

, 
1. `i. ,;.X.- .74)I '' - -,: , - - 

A ..1 ".." ''''' __,..a*, , 
,+,,e.4 C. . ' 4' ...4 .1_ 

v*- 
-r-Z... *. ' 74 i .... 

.1 at:St.-'460:.''WM,..it,..' 
_vgby r ¡Li' 

i.e.aik- ' 
. -- 

, 
,irs.4"..,.-5. 1-.., Y4:.*: 

:.- 'rkZ".:11,- , - . Om/ ' ' 
. 

At- 
i 

_,..%,. 
),..4,4;-;,,-,,-, __,.. ,...,14.-. ,...,,,v,,,.,. 4...frit._14.5,.. t sc--...' ....li,c- ..`,..:' .......r ik.'*1,:;14" 

*4.42.-.... -.: .....; --:` ;' .; .*-. ' ''',: : 4,'...t. 
-4Lir-.4.10...-1...05.r."4: 

J., - .,1,.. ' te . a f % .., - ... . .--4.4 1 if. - -.1. 0. .... ii t, WI. 
,.. :-. 740';: t . a ---d4r.''t.'''. 1*1'.:' 

. , 
' :°' -- ' ' ''. -,7 .4. 

... . ....* 
A ;relf%::: 1-., 7 --- , .. ,,, 

.. ..:, ..., .,. 
..........,! . 

....h..; 

... ,....., .2....t... 4 
-11;- C...' ' . 

:"):...-'.i.* 
.1 

:g",'. - -:. . .../. ,,,,. e. .' ' ) -:_tiiiiptiliii ----Lit --tioitctiq0M) siiiptini0..4(yo.Siiit0A aqx 11 (Ató q 
jelponano.i Init.:11144 %lihiouStm jo gamey aqj, otiou 4440H) 

1(qmogy Lamm. sutuottli ultititou oq.4 jo asii!Ja' oqi ainbup.r) knquinico, 
yo puou daissanfolatu-4JaitogiCupt aqf jo aSoCciii Oa, uosumou 

¡ow flip** WoÍj Vailaditill 041 etipation 0.1°440 :sisquinioa jo .'9 gain* 
%imam appuaAm-44juo a,illy ) was Suail *nomui(ion, £11tuv4 418)diti* 

VIM 3/"Pluri otnaw 111.11!111 I tioliu0649 mnol patfinH) Watt )ii utupipqa 
-9 lapri Pao aanpuavi-oog ati 1 itattinno4 qj, (molitijiinorj) Sawn *slum/gym 

:ixipetwins u.wpoui t, upaugHIO (pPudellic utior) aanaj itaw :Jedfum srq uoa noel 
siand *on : ta4A1 Wt.%) Hams Jo .0001 atu, : (a1(11E1 %nil odlqv RI Raw )u oi 'mop 

0.11 pigs Satu, :-atuatuuloj 'am) u.h) n Nut PO4)1--sUass SPO jo gol %MI (1141/34U 

impla ggi) 'Jo Wiry!' '9 'aomilV--011104 guittlimp LIJ utuS.t pug Sjv : uogur : jape 
-411) itta V '9 '111-141)It stlitoti-)inaggspo awim MUMq daa400 

uVIOS "ILL '11 linimam-pont, 145tiogikt1n ..incort :atio.f0A : PItt V 
:(.011111 alubuor) smitunfoj : int(1Iunio,) Imul v 1tJ.I,JW v jo ifaq 
u St! 1)14)3 NI ohm uusua.tdis minor! 1.1ixion MAUI! atfut ( 111IMUM1) 

Lump 0 Ili : ( mouottlu rigor, p UOU siztliptsilã 
'AmituoIri Snipnan-0.).)..)11 1101110 IN) JO '1:11)1U0D- Null** I 8opl1q.1) 

pliu 1t121111, '111.1.10 -1104 ¡II (ULU ' : NJUIII/II 'At -0) stipItitIOJ I mo 
--(amidtior %mutt Ira '3) szuls loi pi) uti Stu : tUJois U (11 sadA0.1 Haw J*JON : 

joapoili V .: 4tiosla--21 1;1, I I '14: *S.I tilt) WI NowIthitim--- I spiaL.I wow 
j, HIJ1 : aoljus ) [HUMS : ( llOWS 11 th),14 I MO1 putt 1400.U4 : II IttillUoil ilili '4)411" 111041 

Xt11)11tIV : jo Sjnpl inlipligtn Mons (Pi 1)110)1 CApisolIf0.1, I - 14.141ly 

Jin 1.11 101310.1 : ammul.( I oil I vnisso.i.) :.S.011111410 

:linguini(); ) jo 01111.0.1 IWO dILL 4 111.114)IV i.:(141011-11111111Mitin ,M0111)01101 44011113 

Jo :fount! atu, : Jamul 111111H4,El stuotinip, : I Stott ui 1.10gon NAM aduatiati 

d 

: (Sim.) aalIV u UMW SIT.01 (HU; : 0441111, ) 114)Sllition Jo na,i3mditis mil :Itos mil Jo :Nos V 
.: *Sitolliti).1 SIM ,S - -sdilitil Jo .1(411g ad, .t: saan Hu owl 01)114.10, Ill .:--- o pIt ',1, Wailful') Isailtua) 

ton jit pigitql : i (1.11.11)I%- soillIn simi11111) utti: 8.14.01IMA Joi v .4 -4.: iloplin p____ I tiopmdAms 
i'in.4 1."1"ii I S-1()ig .1 1 111111 : SI'Llultka IP"'Mei (MI : t4(IIIII ItlY1111.%1 J1S : .10411s alli 

pitons jo s)gu.ii.IA istri il suili(unto,), tweani v Jo S.I.o.w.osli, Ina '4.: 6s2fulption uJi4poiv 
-4.11Juh)imit.% jo pootiSog au, : aounsvs 1,),101.)1:tu is pailusi tio : wog Had° Ulf lit 1J PM' 

.1.. 'ST Hull putt 1141.1itt, ).--- ,), ',iv .1) .1,, ll...11,11t1,) : :Ma's sjoi !us v : 4 NU Itubin) 
5sip1LIst oill .1.0 Ill mil : fluolloy.-.1.11.1 I ,&4114)14)11111L Ma 1- *olils141A III ---tmoliopluorl I 

muodsoli mil Jo vg.im ell(i, : .1 ills 144.14)ItUs .1i1 jr, : Ili:17111.1illi j Zlii4 ot1J, 1- '111.10A% gill) 
pulouv-4.111m III sJoAl:s lull .1...H0) pilivtril max : vosoi ii: saidlito ultiptil '111SIti V : savti O. 

: 1ILIJ:1 siti .11, !milk) aii:1 al(1 4.111 A %Was: : pull.) nu!It:PIJa 1 : svelm tio.1 1 11111 II. 1 mil I 1.1 - 

Swum! diqs 44asouvi,.1 1III8 lopki pint .iiti tioA - 
1 tinsSimal ) ot Pti it 1.1.1ms : sopuilik. 

«111 (1 s.mitiii,s(1%. oiii Illiu..1. : ..miarfllii ',III. Jo ;111 11)11 I:1 mil 't 'Mg 1 11.11414 MoN --0('14 
-t111,) 114),.1.11141)1 - 101.1 loin 1:1I s ) .latid(I ispl(s) : 1 SI1)1.)1( I .St)1.1 ¡nu 1 1.).isimditiN 
au, ....n.is 11.1.111 1.10It olu, : plo u -:luillA aii t .I, : I lu pupil 3 l.).11 01(,1 m .t. uisrei 

---- I sdullill 1 sol)Ism;..11 Pm : Li.' lint%) s.I Imi dills mi.i. .1- 'tool% 1.,11.1011 - -- suutilol I 

upn.),.I ) sill pi h 1 otp Jo Iluipu Nil : i Atli ppliir 1 ..k% 1 I I :11111! tot syq II:moil : 4 s.ffilion 
. .0 I)) s.pistio.1 I Igo I. Ito I awl 1 I I 11.1H pl'IsMird 1 S.1)11101.1 1: WI 0101.11 U IIIII MU, 

' lquir 1 .Soulds I .1.;ST.1 1:11.1 
. 

It Ili) nun! u !ill Ilium lilt : t ..illtion ippuom .10im ) ) 

stwisilmi I mo : 1 .1,11) 1 Ilm 1 1°1 S.1.11)11[111 dills lilli, : di llsital 1 Us))11111,. %NJ, : U.)111.1%1(1:40 

4(11, saa mos s I J im0110.011401 *.%1 'II ) dills 0111 Jo "ILL 
iirt s.x0:1-4sa04114493 .1( ). "'UM, 

11141.1.1 44/11 1:6) 1 I *16, '1101U l:(IIIInk im -400.141 SIM I: Linn : .1011111; it .111103041 
lop pli) 41.1(),19 rim 6": tqui 0.).1!) Jo s I ItIN-u11. PI au pia 

zumq jI) atu. p()N 41110111.¡Ill VIII1 I: Pali IV .u;pi \ --spiNi oti) orf ,uatim !RAI t/-))1 i i mist .ioti If L1 !P non p1 ons-S.11)1s ,it110 
64.11IS.1,0A1)1 - $1 1:40(1 ,,I fi I A. 

.111.11.1411V 14 1 ..:1111.1171" U 1tIII 1$411 
spuim jo :11:11 Olida : 110144 0111 14440.:JIIII 41111 1141111.10!) 104/11 MO (I:1 41J tillett 1411) .14 

vb 
IoII 1: 1141111H 11111r III .10111:.: Pm! 1111.110(11N .1: '11".)"/I A laud *.irieSo.t 

tIVOO UV : UOSUIll"n talus, 0111--.1.1 .1 8.11 '/// kovihif) 'filillmja 4111s 

il 

sN' M11:41V .1% ON V si.V0II 

sxoss'..11 :1N I(IV3)I 

'99 I Jam "u.1 iii pt:a iv "0.4 Av31% atinis.ioN 
*tistU s 1.1,0i Is )141.401 s:: "41 ''J'"! elJ%%4,JI 

sl:K 11,4)I ItK "0, ) JII I 

S3.) V...111 .4311 

SWIM (11110.At 1llL Moll 
f 08 

14 

4. -I. - - - ,...-..-.;=" 

. IM%--' ''' 
&re.' 

T.:4Vt. 
- -. .- 

;..- -, *.,..., 
v.-. '': 

1..4. ' - 
... ...,- 

' 

A.1/4.4,v-"--i7 
"',..,. 

' 1+741.-.. 
ve -tv ....! r ' -t. P.r.'t . ' tt :ley- -:16 v ' 

. 
-.. - - 

-4,6" 
:.7...-*. °.:Ideti,1 

art .:' .. 
0.+YALIati.:-.14 

. 
,.-.1, 6.i 

,.=,, - 
. ... 

. 

: 
. , .... .......... ....4 ' A 

.. ; 
".. 

- sTo 0 ' 
- 

1. 
.- 

-. 

''' - ' 

%. 
: * 

-: 
!?. 

..).-..:.;-..!'4::7!::: 
, 

, , . - , ,,, .,.. ' r4 

: -.: : 2 - ";:f : . i .. : - : . 

. ... ' ' - ... i-is. t inu, !. .....1. 
: 

, Ai. !qp4o Eq. . 
.. .2.! , .;:. ; ,- »ri.,,;,, 

.: .'*iftsig...' : tt .0 6 . ' . 
Y .7f .. e .. .. -.. , 9. :... .4. 

., ' ... 
. 

r 

. 

.jo -:: -4. - . 

. :-......--, 

. . 
_,..o. 

. . ... 

........ .... 

: 
4' ''' .: 

*9--t: . 
: 

-'. 4;* 
t: , : 

. 
, ' au RI Immix ) , 

, 

' bitatiltnionz .. 

1.1101 : '.(1401i) )11,14 
.: 

..-1 

Ifiltilf 1 '' :. 
.i 

...." I 

th/S .9 11.1.11 -___70 
* 

._ .- .9.9:- - ,--- 
-V 'UMW 't: 4 

.1 

I .t: . -.I; imam. 
Zli11t1 alibi, : .Chisq 

. 
I 

tti .1 
dil 

p oq.1, 44: slipmv 
Monk"; Ho);111 I lisli sittutzfli!ipium 

yt: titu , 

1 il . 

. 

" 

. 

. 

. 
. 

1- 

4'631', 

: 

; : 1 ..1111 ,iti j. : 2.41plItoi 
.1: *stIPI.)11111- tjam!p 1: ..rocutsei Ilitiptil 

(101-i u 
HOUHIltiSVA% uns ogi 4)111, : som% 40)1s : pm'. `11)VIS.11 : P1 1: 

: to "(Lt. 'i: 'anon 
dql -1., I %matt . : .141 *I; : 'ilsiS 

I. ;.IIII 1. . 

4(18111j '1.1" 
. 

_ 

s . 

1:11) 

A.1-1" "3 I 
"."11 

s. 

ft 
- 

- c _ 

. 
3' 

' ltik , 
4, 

'.""g". ' 

1 Nat 

.." 

, 
.' .":.*t 1: ?" v' s - 

:. . ... , , . 
. A e 

.. 

:'% 
- : 40 7::ti: 

J 

At 

4 



I N LAND WATERWAYS .81

Reading Literature, 7. Going around l'ate klain (Richard )i. Dana) ; Sailing and
drifting Wright Nlablel ; The sailing of the Nittyliolver (Henry W. NI bit. ) ;

Hoogevell i$n iiis. ntneil 4 Herman Hagedorn ) )ti a Florida river SidneyI Lanier) song
of the Chattahoochee (Sidney Lanier)liendull, 7. The bea of darkness; Columbus
(Joaquin MI11fr : The binding of the PilgrimR (Felicia ilemans1Wheeler'R Literary, 7.
on, ironsidos I )liver Wendf.li lisdn149.1) ; John Maynard (John It. Gough Barnes. 7.

1.cross the ocean came a Pilgrim bark ; The song of the Chattahoochee ( Sidpey
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