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WONDERFUL WATER.

BY SOPRIE i. ER1RICK.
Did you over think what a wonderful

thin water is ? F111 a glass with it, and
iook at the liglht through lit. The water is
as clear as the glass. You rernember in
our experiments on iatter we found that
liquids were made up of millions of particles
which lie so closely together that the heavi-
est weight cannot crowd tho nmuch

FIG. I.-wATER LEVL.

closer, and yet they will slip through your
fingers alnost as easily as air. You
reinember too, I hope, iow ithe shot in the
glass came te a level sonewhat as the water
particles dcid.

Now try te imagine jusb hoow it is with
te shot in the glass. • When they stand

level caclo shot is pushed equally on all its
sides by the others, se they kcep still, but
wlheno ye tilt the glass this is not so. They
aro all pushed more froni the high side
thai frein the low side of the glass, and
those that can move roll before this pres-
sure, and they keCp an rolling till they got.
to the lowest point they cati reaci, where
the pressure on all sides is equal, and that
is a now level. Move the glass, tilting if
first one way and thon the oiter, and thinl
about it ; you will sc hoow itis. Itn walik.
iug down a steep mountain pati have you
lot often noticed howo your foot sets a ston
rolling, andhowitstarts another, tillfinally
hundreds of stones go travelling down thci
slope? In shot, and still more in stones
whiiicl arc not regular and snooth, soec
heilp is needed to start the slida, but it ih
the pull of gravity thtat carries it o. Withi
the perfectly smooth particles of ivater no-
tiiîtg but gravity is needed te set theu iin
motionl and to kcep cît tîheo vitg.

Porhaps you have beo a little confused
about whitat a level is in tilting -your glass
one way or atother. Set your glass of
water on a table before you ; hold up your
plumb-lino in front of it: if the top of the
w:ter is even with your oyo you will find
thtat your lme tmakes with the water-level
a straighot cross liko this +. Now let the
bob fait imside, se that it is covered by the
water, and look again. No natter which
way you tilt your glass, the top of the
water and the huelniace a straighot cross
witli aci other. -Iowever the glass tmay
be tipped, the water is.always love]..
. Every plumtb-line, you know, points te
te centre of the carth. Now imagine a1
itucred or a ithousand plunb-lines droppedi
tt a rmtg arocind the ?globe. They wouldz

be farther apartat their tops thani at theiri
bob ends ; they would be set as the spokes1
of a wleel are around the great earth as a1
hut1b. Put ton pins in a row around an
orange, letting their points turn towardt
te ceontre of the orange, and you wivill sec,-

iow this would bc. Now the water-levelf
overywhiere makes a straiglht cross wbith at
plumb at that place, so the wvater on the
carth curves as the rind cloes around the 
orange. The carth is so very large thatp
we do not sec this curve, except on a great r
siet of water.f

If you are by the sea-shoro next suuottr,r
watchB sote large ship as it sails straighit
away fromot you. You will se the hull a
disappear first ; it seits to be sinking
under the water, but the ship is really c
shppU g over the curve of the carth. y

ITra is a curve in the tops of liquids0
i stmtall vessels, but this contes fromt at-

other causo which wo wvill lok into later il
on. This curvo is diffcrent for different e
liquids, and lias nothing to ti witogravity.

It is very ttccessary te find an exact levelg
soîmotîîttes,' and this is clone by what is fi
called a spiit-level. I want you to emake s
a sinpleolevellike this with water (Fig. 1.): J
take a glass medcicmo tuba corked at one i
nd, or even a hteîomooepaithic medicitte ma

bottle, the longer the better, ihowever ; fil c
1b with water colored a little ; cork it, r

a small bubbi cf ir las bet eft in itha
liquid. Lay the tubo on its sida ; if the o
btbble is i the itiile bebween th t wo t
onds, the tuba is lying level ; if it is not, t

Il-

FIG. 2.-FOUNTAIN.Il

It comes throughi a pipe whici turns up-v
ward atb the end. Thie ater shoots up-i
ward, though it is all the ti ebeing pulled 
back by gravity. I -want you to tmaka a9
little fountain for yourself, seothat you cau f
understand (Fig. 2). Take about two
feet or more of rubbertubing (you can buy g
it for about ton cents, and you wmill need it t
again, but very likely you can find some a
about the house ;) fit it on the end of a t
funnel, which you ean borrow for the pur- s
pose ; lhang the funnel Uip ; turn u1p cthe t
lover end of the tubing, pinchingit be- i
tween your fingers. Try this where it wiii i
do mo imischief, in a basin or.tub. Now m
fill tha funniel full of water, stopping tho :
turned up end of the tube ; whten you let w
il go you nill have a little fountain. Now m)
take the fuinel in your other hand, and o
get sote one to help you by filling the fun-
nel as it empties ; raiso and lower the
fumiel, and yo mill see the jet of water
rise and fall witl the mtovemient.

FIg. 3.-Fill a pitcher or bowl of water,
and into i ldip one end of your rubber
tube filledi ifowater, let tite other end
drop over the edge of the pitcher over a
pant ; you will find that the mater runs up
over the ecge of the pitcler, and that if
te hanging ind of the tub is a good deal
onger tan the dipped nd, you can
empilty the pitchier. This is called a siphon.

Fig. 4.-Pour soemowater into a thin
glass-tumtbler or wineglass. Look caro-
ully at the top. Itis fairly level, but yoou
ec a little irragularity arouud the dge.
Now run your finger around the miner
odge of the glass, so as to wet it, *and look
again. Yeou soc, while ail the iiddle part
of the water is lovel, all around the edg it
ises uc te meet bte glass. Inta the middle
f tha wmater put a ttsmtall glass tube, not of

more than a quarter of an inch wide on the th
outside, and look at it sidewisa ; yeu sec th
ihe mater risc aror1 lothc tube, iaking a w

iny hill of water, thera (this tube shouldoic
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i
the end where the bubble is is higlier than
the other.

The faet that water always tries to come
to iLs own level is very useful in miany
ways. Our citics arc suppliedc with water
by using our knowledge of this. Water is
stored in great reservoirs at a higlier point
than where it will be used. The pipes
that carry it can go down underground and
up again to the faucets. In the country
the water is often puniped up into tanks
by wind-mills or by hand, or sonetines by
what is called a ran, but the object is to
store the water higli, se that it ivill rise
wherever itbis needeci in the pipes.

You know this is truc, and use your
knowledcge every timoe you tilt a piteler
to pour out water or tip a glass to your lips
to drink. To show it plainly, agreat mtany
glass vessels, large v'ases and small tubes,
tubes straight and tubes eurved, are all
joined together at the botton so that the
water can run front one vessel to another;
the water does not mind the icdifferences
it stands just as high in one , as in the
others ; it will bo at the samne cight fron
thc table in a tube that goes straight up as
in one that curves like a very crookcd S.

Yu ithavo often watched the water shoot
up in a beautiful spray frotm somne fountain
basin, fron your lawn sprinkler, or a lose-
pipe. Usually such a jet is caused by
water rushing down fronm a high reservoir.

'i
be open at both ends). Now look at the
inside of it ; you sec the water standing
inside the tube .higher than i1is outside.
The smaller the tube-if the water can get
in at all-tho higher the water will rise in
it. If you have in the house a moedicine
dropper or a filler for a stylographic pen,
tako off the little rubber top, and after
wetting the tube insido and out dip it a
little way in the water ; you will sec in the
fine tube at the end how far the water runs
up, and as you dip il farther in and the
tube gets wider, how nuch less the water
inside stands above the level of the water
outside. This curious quality in water and
liquids is called capillary attraction, a long
word, meaning that they will run up In
smnall tubes, froin the Latin word for hair.

By this attraction water will run up
thîrough te fine openings in woven stuff.
You have noticed, very likely, if yo have
ever left the corner of a towel in the wash
basin and the rest ianging over the edge,
howb the whole towel becano wet; it be-
comes a sort of siphon. A sponge soaks
up water, and the oil is supplied te a
lighted lamnp in the saine iway. Liquids
do not flow up te any great height by this
force. You cannot have the oil in your
lamp very far below the flian, or it will
not burn well. Sometines there are little
particles of solid matter in thec il, and the
tiny openings in the wick becoine stopped
up gradually ; then the oil does not flow
up easily, and the lmp burns poorly.
New wicks will often nake the laumps burn
as well as they did when they were now.1
The water is supplied te plants by capillaryi
attraction; the tiny roots suck it up, ande
the life-giving water runs Up from cell te
Cell throughout the plant. This is not sap
I an speaking about now, but water.

Dissolve as nuch salt as a cupful of
water will take up (it will have te stand
some tinte before you can tell how much it
will take and still leave the water looking
clear.) Color this with a few draps of red
or violet ink ; thon heap high up in the
niddle of a saucer a teacupful of dry salt ;
pack it as bard as you can, and pour your
colored sait water into the edge of the
saucer ; you will sec the water rise between
the grains of salt. Tie color helps to sloK
it more clearly than if you used clcarwater.

When anything is lighter than water, it
floats ; wen lit is heavier, it sinks ; when
it is nearly as hcavy as water, it sinks till
it has pushed out of the way exactly its
on weighlt of water. Salt water is

teavier tian fresh wrater. You know thaty
you can float and swim merc casily in sait
water than in fresi ; this is because you do
not have to sink se far down ta push outI
of the way your own weighb of. water. I
The salt wiater buoys you up more tthan theg
fres. I

Takze a glass of fresi ivater and drap I
gently into it an egg. It at once sinks te
he botton. Now, spoonful by spoonful, u
add salt. As it dissolves, the egg begins t
o rise, till finally it floats ami top. This a
hows that itbis not the actual weight of a 1;
hing wich nakes it sink or swimn, but a
ts relative weigbt comlpared withthe liquid
b is placed in. The eggweigied the saine bi
ll the while, but in frcsh water it weighîed t
more tian the water it pushed out of the In
way, so it sank. In the salt water it l
weighedl less than the water i pusied out.
f the way, se ib rose.t
A bout or block of wood sinks in the t

water till it has pusied
A its own wcigit aside, and h(

there it rests ; if you a
iake a little boat and si

putastonemluittostecady h
it, you sec it sink farther ci
into the water and then s
stop. The boat at first y

ipusied its own wcighIt p
of water out of the way ; fi
thnin when you put in t

l'il 1fî the stone it pusied more m
water-just as inuch as hi the weight of the stone
-away, and came ta rest al

-agaim. i,
- = Fig. 5. - Take any fo

FIo. 4. commnron clear glass ri
CariLLAmvTY I bottie; pour into itone bi

TUDEs. spoonful of SwCet-oil ; po
then pour in a spoonoful

f water. The water goes down througi
e oil and lifts that up ; the oil is ligiter Su
an th water. It talkes uno diffirence T
hich you, put in first, or how tmouc eof pc
ther you put in the bottle ; th oil will th

il6

always be on tep ; ib is relatwely ligiter,
This relative weiglht is called specific gra-
vity. In blo ligure I have put threc
liquids-water, oil, and alcolhol a litle
colored-and they stand wiith-a sharp lino
betweeni each two.

A chip of wood is heavier than a shot,
but its specific gravity, its weight agaist
water of its own size, is less ; so the chip
floats while the shot sinks.

GETTING HIS RIGITS.
In one of the police courts up towtn in

New York. elte imorning, a very stmall boy,
in knickerbockers, appeared. He hadci a
dilapidated cap in ote ioand and a green
cotton bag in the oither. Behind hini came
a big policemt.anl with a grin on his face.
When the boy founîd himself in the court-
room he hoesitated and looked u als if lie

would liko te retreat, but as
le htalf turned and saw the
grin on his escort's face lue
shut his lips tiglhter and walked
U p ta the deslc.

"'Please, sir, are you ithe
4 jucge ?" lie asked, in a voice

that had a queer little quiver
int iL.

"I am ny boy ; iwjait can
I do for you ?" asked the
judge, as lie looked Wonder-

Fio. 5. ingly down at the mite before
vra on him.
LIQUtos. "If you itplease, sir, I'mt1

« Joinny Moore. I amot seven
years old, and I liva in 123d street, near
the avenue, and the only good place te
play marbIes on is in front of a lot near our
house, wherc the grounod is smioobi ; but a
butcher on the corner"--and lire his voice
grew steady and his face ltisied-" itat
hasn't any more rigit tian we ha e, keeps
lis waggonstanding there,and this morning
we were playing marbles thereand ie drova
us away and toolc six of mine antd threw
hen away off over the fence itnto the lot;
and I went to the polico station and they
augied at tme, and told te te comtte here
and tell you about it."

The big policeman and the spectators
egai to laugli boisterously, and the boy
rembled so veioleitly with ingled incig-
ation and frigit tiat bthe moarbles in his
ittle grcen bag rattled together.
. The justice, however, rapped sharply ami
lhe desc, and quickly brought everybody
e dead silence.

You did perfectly rigit, mîîy boy," said
e, gravely, " te come here and tell me
bout it. You have as much right ta your
ix tmarbles as the riciestman in ithe city
as ttohisbhakrlc accouit. IfveryAtimerican
[tizei lhaîd as mtuch regard for riglts as you
htow, there would bce far less crime. And
ou, sir," lie added, turning to the big
oliceanaît, Who now looked as solemn as a
uneral, '" you go ith this litle tmain te
at butcher and iake him pay for those
arbles, or else arrest him and brinig hit
ere."
This litle bov Icnewc tero was a differ-

nce between riglht and wrong. He did
ot scold or figit or swear, huit lie asked
r his rigits. This judge kinw what was
ght, too, and taugit a good lessoi to the
ully that wronged the boy, and to the
olicemtani who lauglied at imimot.

AcuiT10rîN ta secure the observance of
unîday has bogun in St. Petersburg.
welve Ihuidred moterchants of the mtetro-
olis hava decliared tiir readiness ta closa
eir places of business on that day.
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