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LDUOATIONAL : WORD LESSONS

k)r C. Ballliiir««.

The reading aloud to me, by one uf my little ones of lome

9 years of age, of " Life on a South Sea Whaler " at page

818 of the laat volume of the esteemed " Popular Science

Monthly ", and the fact of my having to stop her at almost

every other sentence, to rectify her pronunciation of a word,

and explain its meaning ; has reminded me of how beneficial

such a cour?c has p-oved to be in my own family for years

past, in the tuition of my children in word lore ; and of the

neo'- ^sity of suggesting the same process in all educational

n. dn, and of e^ery variety of subject.

The little ones can be heard reading aloud on much or

most of what they have learnt at school, without having to

correct them, or very seldom so, as to pronunciation, or to

inquire into their knowledge of the meaning of a term, either

in ancient or modern history, geography, ordinary literature,

catechism, etc. ; because it is seldom or never that a technical

word occurs in such readin«^ ; and I have noticed with satis-

faction that this ordinary ..

the reading right through •

ordinary type with hut vsry

But when it comes to tii>:

ordinary nuws-pupoi u>>/Ioic,

'riculum fits them for

novel or story of the

<i) '.'takes of any kind.

.i\amg or interpreting of an

I epieie With terms more or less

technical to a chill, .or an article on a .special subjet, as of

sea-faring life, ballooning or aerial navigation, — the arts,

sciences and manufactures,—commercial subjects,—civic mat-

ters—legislative, parliamentary, etc.,—articles relating to

our peace or war relations with neighbouring or foreign conn-

tries—social topics—cosmography—meteorology, etc. ; it is
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quite another thing: the child has i<- ho stopped every

now and then and in fact very freiiu»:ntly. as' to itM appre-

ciation of the moaning of a word, the signification of a host

of abbreviations and so forth.

I have seen graduates from our convents, well up in a

sufficiency of botany, conchology, an*! several of the other

ologies, who ha«l not the least idea of what a ward of a city

means—what an rt/t^erman—having the most indefinite idea

of the meaning of the word tiixea or oMMamsnt—iui to where

the money comes from and how riised to pay for city gas or

electric lighting, fire c r other service, paving, cleaning, etc.

—

of why and how the cohntry is divided int<j states or pro-

vinces and counties, townships and the likii— of the extent

of civic, state or legislative, congressional or parliamentary

jurisdiction,—of the )>rerogativeH of a Monarch, President.Qov-

ernor General, Lieut. Governor, Senate, House of Commoiict^

House of Lords, Privy Council, Council of Ministers, etc.

;

of the diiffarence between a Circuit, a Superior or a Supreme

Court, a Court of Revision, an Exchequer Court, etc. In an

other sphere : what difference there is between a boai, a skin,

a schooner, a yacht, a brig, bark, ship, etc.—what a pontoon, a

slip, a landiag stage,—what the meaning of an ocean girej^-

hound, of the abbreviation S. S. as for steamship—a compart-

ment in an ocean liner, a bulk-head, a scuttle, a oal-biinker, a

locker, and the hundred and one terms of nautical phraseo-

logy—the "crows nest" as allowing, on account of the spher-

icity of the earth, of a more extended field of view from the

mast head of a vessel—the tfims employed in whaling,

" sealing " sailing, fishing in general, hunting, sporting, etc.

It is surprising and may be it should not be, that a child

otherwise well informed for its age, can not tell the con-

secutive days of the week, months of the year, the number

of days in each, the hours in a day, how to read tne

hour on the ilial of a clock or watch—possibly because the

teacher happening to know it, imagiaes the pupil does, or
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that thing* liko thew am to bo tanght and Imrnt at home.
And there aru many " object lesxona " which in irality are
but •• woi il lemonH " of thinga th»\t can be explained or under-
Btoo«l without the object, or when the object can not be had
nor aeon, or the neeing of which wuuhi aild nothing to the
fnoility of coinprehenition of it by the papil. A child may t'loa

be told or made to underatand that an armored vessel, in one
lined with iron or stool platcH to keep the enemy's bullets

from piercing it—that a compartment vessel is one divided
into sections by no many, so called " bulk heads," so that when
after a collision at sea, or fouling on a crag of rock, one
compartmeut is burst into, and when the bulk head doom are
closed, the disrupted section may fill with water, vfiUiout

endangering the safety of the ve.^1- -that even the double
skin is a protection, in, that the outer skin may be pierced
without the inner suffering ; and occasion may here be taken
to tell the child that if the Victoria keeled over and
went down, after Iwing struck by the Oamperdown — the
Bourgogne by the other vessel; it is because there was a
longitudinal bulk hoad or division along the centru of the
vessel, whereby the water flowing in at the breech, instead
of spreading to the opposite side of the vessel and thus
leaving it in a state of equilibrium—displaced the centre of
gravity, or made the vessel side-heavy, which caused it to tilt

over until the vmter rushed in at the side scuttles, porta or
openings, thus upsetUdg the vessel and making a total wreck
of it by causing it to founder.

It is surprising in this respect how much can be told or
explained in a very few words. It adds nothing to any one's
knowledge of how glass is made of molten sand, to have a
piece of the material by you, when it i.s to be seen in every
window of the house ; and in a very few words can be explain-
ed, how plate glos," is cost on a steel or iron table, rolled into
equality of thickness and polished off; and how sheet glass is

rajide by dipping up .some of the molten stuff on ae en^ of a
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tube or hollow bar of iron, Mowing ami Hwinj^in^ it th« while,

into the shnpe of a cylimler or inaff ; riittin-; iw.iy thw emU,

Hplitting, unil how, along itii length, HutUsning <! Jt ami cutting

into iqiiareit. Urick is ewily explHinuil an puiUllod or tri-

turated clay, preMwtl into a mold, pressed out again, laid in

the Bun to dry for weekn, and then Italieil, an<l how piled ^kI

tired for the purposo. Coal can be exp ain«d to be not a

manufactured article; but indigenous -or uianufucturod at

Qod Ahnighty's bidding or in ol>e<lienc« to His lawn of

nature, from forest growths ami how, in succonsive layera

with sti ita of stone Iwtween ; and how, this stone got there, is

told in a few words of how the Sun evuporat*-' the sea, these

vapours, clouds—the clouds, rain—the rain, rills and rivuluts

—these la»t becoming rivers, washing down Hand and debris

of frost disintegrated rock, into estuaries, lakes and seaH,

forming sediment deposits, thereafter cheniioally, physically

and mechanically hordened into stone—and thus the inter-

mittent beds of stone and coal in the coal measures, by suc-

cessive submergence and upheaval of the earth's crust under

the effects of internal heat and steam and other seismic

action.

How coton is from a plant or grows, furs from animals,

worsted asseen hanging from the ovines— how tissues ai-emade

like wicker work by being woven—how into fabrics by woof

and warp and shuttle—how metals ns lead and iron and

copper are made Mquid by heat and civst into moulds—the

moulds how made with sand and in two or more parts tu

allow the models to draw—how cores are made and held in

place for hollow ware.

How light travels instantaneous, how of sound (i-oughly

1000 ft. per second) and how thus distance-i can b.t computed

in cert«.n cases—how the earth is aurronndrJ by a» atmos-

pher of air and how this air presses at it' surface—feathers

being a proper simile to show how there is no pressure, uo

weight at top, while 151b below—and how this pressure is i'-

«i.
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luatnitefi by a uucer i>r iliHii of wnter with a tuntbltr in ii op
Miilf «lowii, th« «iriliii|i|iM:iiig the water, while by bumi.ig out
iU component oxygen, ita quantity ig letiucHl and th« water
tht>n foreoil ap into the tumblur by thi) prfpt>ntl«r«ting out-
Riciu pieHNuru on th« water in the iliiili.

How wat«r i» conipoHtxi of oxygun ami hydrogan in

qnontitiea or bullc m one to two a* evideneetl in ita deeoin-

pottition by the electric current, an<l how again together ex-

ploded into wnter How air in made up of oxygen and nitro-,

gen, and how, through tho lungs, thia oxygen i. irought into'

oontiict on one aide with the blood from the other aide and
brightena and revivifiea it on ita way bock to the heart,

whence it i'* pumped into tho arteriea and reochca ever> port

of the animal ayatem, whence it returna block or blue '>y tho

veina to the heart and thence aent off -igain on ita miaiion of
revivitication towarda the lung^, an>l thia proceaa continually

repeated throughout life; The function-t of the digestive

organa ; the nervous system in its analogies to electricity and
galvaniam—the touch being telegraphetl to the brain through
the nerves of motion, and from the brain bock, producing the

sensation at the point of contact.

How picturea of what we aee are pliotoed on the retina

and auperposed in thousands in their extreme tenuity of

thinness ; and are on can bo evoked again in the mind's ey.)

or through the action of the brain, by the stratum being

seen through, and the picture thus reproduced, aa if by the

X ray or Roentgen aystem. Nor need this tenuity be doubted
when we know that the amplitude of gold leaf is but one
thousandth that of paper which makes it thus conceivable to

us how the picture might be only the thousanth or the aiil-

lionth paitof that—How sounds ore or may bo phonogrophed
on the epithelium or eveloping membrane of the brain, and
thus made capable of being reproduced }n our minds or me-
mories by aome, to us, mysterious process, and then by the

vocal organs again rendered audible to the ear.
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How the reflection back from a mirror of a ray of light,

at an equal angle, is aniiiogons to that of a ray or wave of

sound, and both like the billiard hall that rebounds from the

cushion ; or, bringing it homo to the child : like the marble,

rebounds or returns from the wall against which it is thrown.

What a vacuum is, and how formed in a barometer, or thermo-

meter tube! and this by being kept closed hy the finger until

plunged beneath the surface of the mercury ; the pressurt of

the air thus fills it and to a depth or height indicative of

pounds per inch ; and how when its surface rises to fine

weather it is convex; and concave or the contrary of convex

when descending to foul or rainy weather. The same with

the thermometer : when the mercury fills or descends into

the bulb upon contraction by cold pnd rises in the tube by

expansion under heat—the zero point, as in the centigrade,

indicative of the temperature of melting ice is thus attain-

ed and so marked on the tube ; the upper point or that of

boiling water by plunging the instrument therein, and the

degrees of heat from to 100 divided and registered on the

tube! How of a small one, the bulb placed and held beneath

the tongue with closed lips shows the temperature of the

blood. The differences betwen the the^iuoineters : the Centi-

grads, the Rheaumur, the Farenheit.

How these instruments are used or utilized : the baro-

meter as indicative of heights or altitudes in a balloon or on

ascending a mountain, by the lowering of the mercury, as

tlie pressure decreases on ascending—and how in a similar-

way heights may be told by the thermometer, by the temper-

ature at which water boils at success! vi^ elevations—the

boiling point being 100 centigrade, or 212 Fahrenheit at sea

level and would be zero at the outskirts of the atmosphere ;

and how thus eggs, etc., can not be boiled nor boiling water

had for tea or coffee on a mountain top, unless in a closed

and riveted or otherwise hermetically sealed vessel, when any

temperature could be had in course of time.
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How the sphericity of the Earth is evidenced by having

been travelled aroun<l repeatedly in all directions by Magel-

lan, Cook and others without coining across any angles or

corners ; also by its shadow on the moon, during and eclipse
;

also by every portion 'f it, around any point, receding from
a level line drawn in any and in every direction from thai

point, and crescendo the more the farther from the point, and
in a ratio shown by geometry to be a sphere or nearly so.

How being originally soft or fluid or in a molten state and
revolving as it does upon its axis, it has become protuberant

at the equator, and how by measurement of a portion of its

arc of curvature, arid the versed sine of arc being computed,

its radius and diameter hsive becoi'ne known and wo are thus

informed that its diameter is about 8,000 miles—Using the

chilis bow and arrow or the semblance of it on a black-board

or a piece of paper to bring it home to him. How, to locate

a point upon its surface, it is conceived to be divided, its cir-

cumference i'lto 3lj0 degrees, the degrees into minutes and each
minute calleii a mile: a nautical or geographical or marine
mile or a knot as sailors call it, about one sixth longer than

an onlinary mile. How the angle of elevation of the pole is

equal to the latitude or distance from the equator, and how
people need not wonder in what manner an arctic traveller

will know when he has reachetl the pole ; by his then having
the so called pqle star right over liis head or in his zenith,

making due allowance for its slight distance of about a
degre and a half therefrom.

How the rotation of the Earth can be shown by merely
holding out at arm's length your wutch and chain, setting it

to oscillate in a plane paralled to one side of a room or table

then twistinjj the chain around between your fingers, Which
can not chan>;u the plane of oscillation, and how nevertheless

after an hour or less, the plane of motion of the jvendulnib

will be found to be obliqiie to the line, to wh ch you startecl

parallel.
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Tiike hftlil of a paper trianj^le and cut off its three apices

or corners ami placiiii^ them toi^etlicr, aloii}; a straij^ht line,

show how tliey tit ami touch ami form two rifjht aiiges, anl

that thi-refore wlien two ani^les of a trian<;le are known, the

third is known ; thus illustrative of how inaccessible dis-

tances are arriveil at, and when the base is equal to the

diameter of tlie tarth, or ( ven less, the moon's distiince or the

sun's can be tliHiefioni predicated by sij^hting to it from

eitlier, that is from eacli end of it or both ends, sinniltane-

onsly ; or when the base is that of the (Hameter of the

earth's orbit, and an<;les taken therefrom at six months

interval to a star, tiie star's whereabouts can be told or how

far off it is. And just liere the teacher must be remimled that

it suffices that some plausible way of doing th; thing be

intimated to the pupil, even if it be not one of the actual or .

p'-actical modes of doing the thing—as it might be greek to

him to talk about the transit of Venus, which would lead to

a much longer explanation ; while the base and angles system

is 1)1 ought home to him in a few minutes by a mere pen or

pencil sketch on pa()er or on a black board with chalk.

Show how every triangle is the half of a coriesponding

pnrallelogram and thus iiow its area is eipial to its base into

half its height or vice- versa ; and how thus by dividing any,

figure into triangles iis area can be nnvde up of its components •

and how, of a circle, a similar division into triangles by lines

drawn from its centre shows at once that the sum of bases,

or the circuiid'erence, into half the ratlins, gives the areiu

Show how, if the heat while descending into the bowels

of the earth increases as it does by say one degree in 50 ft.,

the temperature at 80 miles would be such that all its

components would be in a state of fusion or incande.scence

and how thus it is supposed of the earth, that it was at one

time in a moiti^n or Hiiid condition, as stiil evidenced by
volcanoes or by its protuberance at the equator, and how the

surface has cooled down into a crust, and that crust thrust
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up and down into hills and hollows as a pie-erust is by ibe

action of the steam beneath it. How an atinosphere, whieh
may primarily have been of vapor, due to the earths incand-

escence, condensed itself into water when the earth's crust

had cooled down sufBciuntly to allow of it and how, as already

stated, the aun has acted and still acts, pumping or sucking
up the water of the sea and lakes and rivers, which driven
by the wind to colder ciountain heights is there oondeused
back into rain and by its action, fornting clmnnels four itself

along the depths of valleys, has eroded, hollowed out mount*
aiootis areas into various and deep channels and how the

stuff from these has been carried along and deposited on the
flats and hollows of tim earth and formed beds of »tone or

strata which now constitude the geological crust of our
planet ; and how animal and vegetable growth h»is been thus

burie^i under, and now revealed again to us after centuries,

by new channels being dug in these very strata, or in bur-

rowittg into the earth for coal and saltan'! iiu-tals, gold and
silver and the like and lead ; tid iron, or in borisg for arter-

sian wells, tunnelling through mountains for railways and
cajials and drainage putposes.

The child of proper age can be taught how to appireciate

the fraction of a second, by being made to let pass between
its thumb and tinger the leaves of a book, which, as they fly

past, can be seen and folt ; and however incredulous that it

requires 200,0 )0 sheets of gold leaf to n»ake up an inch, can
ttot but admit and be convinced of it, on being told that a

I " cube of gold can be beaten and thinned out until it

reaches an area equal to 20 X 20 feet or 400 feet superficial.

It can be taught to understand the motion of the earth

around the sun, and of the moon simultaneously around tbe
earth, by sucli a .simile us that of a bicycle suppused to travel

around a circular iumh, enclosed or not, with say a light or

any ol^eci at it-^ centre, to represent the orb of day - where,
ooce aroun I tli eijiirs>? will be the year, while every turn of
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the wheel in }^oin<^ arouml will V>e a ilny, ;iii<l tin- sinaller or

steering; wheel, and liecausc sinalltT iiiiil rt'Vi)lvinj,M|uicker on

its iixis, and thus presontinj; itsiU' in snt-ic-^sioii to every

portion of the larger wheel or earth, siiimliite the moon in its

motion around our planet.

Now all this my children know, and Imve ln-en tnuicht

in a series of successix'e lessons, und only «s a word came

nlonjj in their readings to me, snggostive of the neces-;ity of

an explanation. Yes, they know thus much of astronomy

without ever having had it tauglit to tlicm at .school or

convent or at college, though they may have l.eeii taught it

when more advanced ; l>ut knew it all fnun me hefore that,

and if not so thoroughly, at least, in so far as their inquisitive

minds were hankering after the inforination. My girls and

boys have as yet been taught no chemistry, no physics, no

geology, no climatology ; but thej- have now the make up of

the earth in their minds eye. They know that carbonic acid

gas is expelled from the lungs an.'i taken up by vegetable

nature—that this gas is heavier than common air and lurks

in wells and caverns and in cellars and .ow to tell of its

existence by lowering a lighteil taper ere they dare go down

themselves—They know how a speaking trumpet acts, and

how the rays from a light hi>use go oH together on their

evrand of humanity—how the simultaneotis report from a

whole regiment nf rifles, is heard in successive detonations

due to the time soun<l retjuires to reach the ear from further

and still further otf. They can l)e made to understand how

the velocity of a shot can be computed even though unseen-

by breaking, in its flight, or pa.ssing through a screen at given

distance and thus making known the time of transit by

electric or instantaneous registration of the fact.

And there are a thousand other thing-i which can be

tau<^ht and inculcated, and where the dithciilty is not in doing

but in awaiting the wonl suggestive of so doing, of an explan-

ation : as that a steam or gas, or air engine is made to go by
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intr,i(lncin;,r stemii into ami at onn enrl of a cylinder and nt one
si.leofa piston—nft.T|.relii(liii(r I,y, what is a cylinrler, and
liow nia.lr iin<i wliat a i)ist(ai, an^l tin; piston rod, and a word as
to the fore; or piv-ssiuo of st.ain as evidenced in its raising
of the cov.T of til.' h-a kcttl.'—the piston thus l.lown or
pushed tow.ird- and to the otli.r end ; and then by auto-iatic
(acting,' spoiitiineously or of itself) machinery closing the
aperture hy wliieli the steam or compressed air entered at
that end

: openin- the exit or outHow port at same end and
simultaneously the adit or entranc at the other end, to blow
the piston hack ai^aj,, and so on—for tliis action is hidden
and cannot he seen thou<?h easily inuigined

; while, as t.' the
mode of communication hy the piston rod to i;l»e machinery
through one end of the cylinder or of its cover; you may
have explained or nuiy explain this tc the child next time
you are or hoard a ferry boat, where t!ie piston rod and its
connecting jinks to a cross head working back and forth
or up and down in an opposite pair of guides, is seen to
swing the working or the " walking beam " so called, about
its pivot on the supporting shears or trestle ; the other
end following suit an<I with it the connecting rod revolving
the single or <louMe crank ,and this the axle or shaft ; and this
last, the paddle wheels; and these, by pressure against the
water, moving the boat forwani or backward when the
action is leverscd—and this action, as by the time you reach
the boat you may have forgotten all about the teaching,
may bo apprehended even without the seeing of the real
thing, by the working of your arm in imitation of that of the
connecting rod vr crank.

And how much more may be imparted without the use
of any of the scientific terms or illustrative models of mech-
anics, or the fatiguing of the child's mind with technical or
scientific teriijs until later on at college : Centre of gravity
balance a fork -r tea spoon, or a knife's edge, and there is
where the centre of weight is or the zero point, the weights
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ec\uA on either hWo of it ; and, Imliincinj: a piiir of scizzors,

show how the ciiitre of weight or pnivity is not at the iniildle

of its length, timt a gtm or cannon is heavier at tin- hrech

than at the muzzle, and that of two men currying a log of

tapering timber, he l>ears the greater load who is at tlie

bigger emi of it and that to lie fair, each man must take his

ttim at that.

The action of ordinary weighing scaKs is plain to any

one, even +o the youngest intelligence ; that is when the arms

are equal ; and show the child, when balancing r.t the end of

a board over a saw horac in the yartl, how if his end of the

beard be twice the length the other, he can lialance two of

his own weiglit at the shorter end and thus the actio: i of the

lever scales ; and how when ho can weigh ami knows the

rule of three and is given a table of specific gravitties, (ex-

plaining that this is the weight of an of equal bulk of any thing

as compared with that of as much water) any one can Hnd

Jhe volume of such an irregular or unnieasurable thing as a

stntne or piece of V>ronze or of any carved work by weighing

it and then the rule of three—And how in like manner, after

finding the volume or cubical contents of a piece of statuary,

of such an in-egular thing as a chair, an ill-shaped log of

wood, a piece of stone rough from the quary, it may be mea-

sured in a box by the sand or sawdust or water it displaces

and its weight got at again by specific gravity and rule

of three— that in the same way, in the absence of a pair of

scales or other device for weighing, the weight of a tub of

butter could be got at, and that to arrive at the pi'oportion

of voids or vacua, or hollows in a load of broken stone, by

far th« simplest way would Vje to weigh an equal bulk of

solid stone and then of so much of the solid bulk as would

till the same space when broken and then compare the two.

And a thousand other things which d« not suggest

themselves to the writer's mind just now, and which, even

if they did, need not hei-e Ik» enlarged on, may be taught at
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home fts by thv iimster or mistress as iiu^re " word lessons
"

at *'hool, <levoting hiilf an hour eveiy chiy f o this most nsefnl

task nnd hus your cliild Kecomo ac(|uaiiite(i with, mtde to

know a host of useful things and withosit ils being sar' that he
ha.-i been tntight mechanics, physics, optics, phonics or phou-
etirfl,And other ics and giving him or her the air of knowing
as mnch as those that have, or nt any rate of such subjeeta a»

are talked of in ordinary conversation.

The ten years old can be advised of what wiwl power
is and he knows it alren ly in a way by having l>eoB blown
about by it, and »us to how measured by n bo.ird and spring;

and he can he made to put his knowledgi; to the test bv
h»uling on n spi-ing, or pressing one bock int) the containing

box of the hO called "jumping jack "—or by trying the force of

an elaatrc rubber band and he thus gets an idea of what the

force o*' a cyclone may be, A child will see and doesi that a

horse ir stronger than a man ; but to what extent, no mors
than you may known yourself without inquiry. Books tell

you what a H. P. is 33,000 lbs. raised to the height of one

foot in one minute of time ; and this is the proper wav to

state the thing for the technologist who undestands and kas

to deal with it ; it being made one term of a raoio as of

33,000 to I or to I to 33,000 where division by I or nnity or

multiplication by I reduces the rule of three to u mere opera-

tion in simple arithmetic ; but to bring it hom«: to the pt^l,

it must be put in another form ; as : suppose a building to be

goinf; up and that brick or other materials have tob. raised

to a certain height of say 100 ft. Theref« re the H. P. is

equivalent to raising 330 lbs. weight of brick or stone ov

mortar to the height of lOU ft. in one minute of trne

Now you can see and show the child that this is a' true and

practical view of the thing— because a horse tackled te a
proper gearing or with a double pulley hKxik, one abore and
one below, can raise such a weight, and as he wilt pace away
33 pa«es going and 33 paces returning or at the rate of two
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pacen in oni' MoCdiul of tinn', lit- will ut tli>> ciul of his minute

be back to tackle iinotlicr Imiil nuA tlicii uriotlii-r niul ilnring

a 10 hours-;i-iliiy work in- will tliii>> misi- (100 times ((iOO

miuuie'* »» 10 hour.-.) :<:{.) His. <.! IDS ()()() llm. .Inrinjj liis day

or about 1(50,000 if he is at it tor only S lioiirs.

Of course the pupil will not see at oiict- how the power

of water or of a wat<'r fall may lie a|>])i'i>ciatc<l or arrived at;

but this can i)e put to him in so simple a manner tliat he can-

not fail to understand it. li'- or she siin-ly knows and now
at any rate tliat gymnastic-, are taui.dit eveiy where, tliat if

you swing a rope over a cross head or b ir, he or she who

pulls the hardtr at it, will master tiie tii^ of w ir
"—that if

forces are equal, the rope will not move or only, by a tufj, to go

and by another to go back again. The children see that two

of themselves or would at any rate be ready to admit, even

if the thing were only put to them in so many words, that

two oi themselves of e(pial weight would form a counter-

poise.—Now you vsay to the little one, looking up and direct-

ing its tttt( .ion to a curtain pole accross the head of a

window, and let the gauze cnrt>iin or any other represent the

descending sheet of water and if there bo no curtain then

you can imagine it just the .same : suppose my boy this sheet

of water falling loosely as it does and giving no ailequate

idea of the power it exerts at bottom, be gathered to-

gether as by a funnel at the head of the fall and to come

down in a box or tul) or a succession "f thi;m ; do you not

see that each of these if tackb'd by a ropi over the roller to

an equal weight of water on the other si<le would just coun-

terbalance, as when you and your chum swing at the

opposite ends of a board resting on a roller or pivot at the

centre. Tes—You see therefore that the weight of water

coming down from the one side could raise up or nearly so

an equal weight on the other side ; wherefoie the power of a

fall of water is, allowing for friction of machineiy, equivalent

to raising the same weight of water to the same height in
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the sum*' time, iiml the tiiiif miil wrijjlit lieinjj known tho
H. P. CH!! he oilculiittnl hy rule i>f three.

But tlie wftter that falls need nut lie weij^hod—its weight
i.s known rtlie-idy iis ()2A Hw. to tho cuJk; ftiot is ; but of course
the (|Uiintity >,'oin<,' over must lie u.scertitined, and this, it in

plain, Clin be done l.y the eiisy prixit^ns of finding how quick
it travels, as evi.lenced l.y n chip or stick thrown into a
quiet and re;,'ular reach of the river above the fall, and as
the breadth ami averaj;e def)th will j^ive the area of section

;

this into the nund>er of feet of 's velocity per minute will

do the rest, that is give tht; (|uantity of feet of water which
if multiplied by ()_>A lbs. its weij^ht, and this by the feet in

height of the fall wili ;jive tho so called f(M>t-pounds and as
the H. P. as seen is e(|ual to : 3,000 foot-lbs. per minute, the
number of foot-lbs. divided by this 33,000 lbs. will give the
H. P. of the fall or river.

And dont you Mr teacher ever be at your wits ends for an
illustration or a simile. If it be winter, and the ferryboat

not at hand, or the travelling season net yet inaugurated,

and even if it were, an<l you have no time for that ; any
round thing as a tobncco bo.x, or Lwist a piece of paper into
one and stick or pin it and it will stand yuu in good stead
of your engine cylinder for e.Np'nnation of piston action back
and forth— (ind as for levers, and even if the liox orcylender
be octagonal or .s(niiin'. Hint makes no odds as to tho action
you wish to illustrate—ami if the .".aw horse lies buried be-

neath the snow or bus bt-eii ndsluid or loaned and this

mode of elucidation not at band ; 'uki^ hold of a round ruler
or even of a bit of wocil, or .i book on edge, and now a flat

ruler and load tins at eithei end with paper weights, or books
or what not and thus i;X})lain the lever, and while yon'r at
it, liow it acts wh're the fidcrnni is at one end of it with the
power be*w (>t!n weiglit and fulci.im, or the weight between
the other two.

If you have no sphere ut hand, or even if you have an
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onnf^ ur nn nppli; iiMy Mitil ihv piirput^c iu^t am wuII or Utt-

t«r ; jxit n pin or tack in it un mioHiilt;, ur tti«biuki)ii «u<i uf

• match ami let thut Im yuu, nritj une at tiiu opponitu itttiw will

be your alltip<Ml^, ami at to why you duiit fall of!, aH.Hiiiii'atu

your weight and tt>it<lc-ucy t«>wai-ilM the varth to au attrae-

lion which it ii«, the attraction of a niii);nut liuiu|{ a ;;(ii>il simile

—and why tho Hy falU not from" tlio cuiliug, ami h-jw the

boy lifts ntttunc, his luather suckur as it is callu(| whoii siuck

to the stone anil thun an uttvuipt niaile to pull it oH, its

Htring at centre, as Uie Hy's le^ at the centre of liis elastic

{t>ot, cauainj; it, when piillel on to riste at centre an<l thus

leave a vacuum apiinst which tlu' presMUi e of the atmosphere

reacts t» hold the (ly in place, an I ao solidly the stone that

the boy can left it adhering t<> his disc of leather.

Again, tu exemplify day and uight, tlurust a bodkin
through your apple or your orange, or a kuittiog Duedle, or a
pen hiindle, allowing it to protrude a little nt the emls ; and on
your table have a lamp or light of some kind, and let a corner

of ^be ceiling l>e the pule of the heavens or tiie pole star ; and
bold your tiny sphere in a way that its a.;is (the pen handle)

point towards the star, and incline ii in a way that tbe light do
strike it at the equatoi- or thereabouts, or half way between
the poles ; and tia-n revolve it in your Hngers, and you thus
show the lighted and uuligbted or the lit and unlit sides uf

your tiny earth, an i > tie succession of day and n' '\t in any la-

titude or at any tlistance from the equator—days and nights

equal when the sun is iJirectly over the equator or its rays

to earth at right ang es tu the axis. And now move around
the light or sun as the earth does in its annual revolution

about the - n, and so you get the seasons and in one position

the day longer than the night, and in the other the nigbt
longer tiian the day.

And for the phases of the moon, let another pupil armed
with another and smaller orange or apple, stand opposite to

you or between you and the sun, and hold his ball in a line
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with the light and earth ; and there you have the " no .noon"

phane, and by sending the chi! 1 with it to the other «ide of

the light, the all or whole or fu! I moon phaf o, and then moving
half way back, the h- If moon phane and that : waxing or
waning or facing East or WcHt act rding to the side on
which the nun light Htrikes it

Now there is no uhu in further illuntration of these sim-
ple modes of denionntration

; forthuxe given are suggeative of
others and lot me again insist in conclusion, on the advisa-
bility and necessity of these " word leMoiis ", and as the
words will not come of themselves, or if they do crop out,

may do so in a way unsuggestive of the necessity of an ex- .

planation ; let me insist on these reading lessons of every day,
and on various subjects, with the very object of conjuring up
th'i words for explanation ; as when they thus occur in the
body of a phrase, aud are pertinent to the sense thereof, the
necessity of their being understood is much more forcibly

brought home to the child, than if you merely tish for them in

a dictionary
; in the same way that the solution of a problem

in geonietr}- is made more pertinent, more interesting when
we know that it has some necessary relation to an engineer-
ing or architectural problem which can not be worked
without it

•






