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.pemnv when' two “flat plates “partly im-
_mersed in water are held close’ together.
" We have seen‘that the water risés between
them, . Those parts of these’ two plabes,
“which have air between them and also-air
outside them (indicated by the: lehter @-in’
Tig. 11), are each of them pressed’ equally
in opposite directions by the pressure of
tho-air, dnd so these parts do- not tend to
approach or to recede from one-another.
“These parts again which have water on
each side of each of them (as indicated by
the letter ¢) are equally pressed m opposxte
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drrectlons by the pressure of the water,and
s0.Lhese parts do not tend to’ approa.ch or
to recede. from one -another.’ But those
parts of the plates' (b) which have water
bebween them and air outside would, you
might think; be pusln.d apart by the water
between them with a greater forece than
_that which could be exerted by theair out-
side, and so you might be led to expect
that on this account a pair of plates if free
" to move would separate at once, Bub such
an idén though very natural is wroug, and
for this reason. The water that is raised
- bétween the plates being above the general
level inust be under a less pressure, be-
cause, As every one knows, as.you go down
in water the pressure. increases, and so as
you go up the pressure must get léss. The
‘water then that is raised between the plates
-is under a less pressure than. the air out-
side, and ‘50, on the whole, the plates are
" pushed together. * You can eusily sce that
this is the case. I have 'two very light
hollow glass beads such as -are. used to
decorate a Christmas tree. ~These will float
in water if one end isstopped with sealing-
wax. These are both wetted by water, and
so the water between them “is slightly
raised, for they act in.the same- way as the
two plzv.tes, but not so powerfully. How-
ever, you will have no dificulty in seeing
that the moment I leave them alone they
rush -together with considerable force.
Now if you réfer to the second figure in
the diagram, which represents two plates
which are neither of them wetted, I think
_you will see, withoutany explrmntmn from
me, that they should be pressed together,
and this is made evident by experunent
Two other beads which have been dipped
in paraflin:wax so'that they are neither of
them wetted by water float up.to one an-
other again when separated as though they
attracted each other just as the cleuu glass
beads did.
1f you again cousrder these: two cases,
you will see. that . a plate that'is wetted
tends to move towards the hxgher level of
the llqurd whereas one that is-hot wetted
tends to tove towards the lower level, that
is 1f the, level ‘of the. hquld on the two srdes
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is made chﬁ‘erent bv cnplllm'y actxon. Now
suppose one platé wetted ind the other not
.wetted, then, as.the diagram. imperfectly’
shows, the level of the liquid between the
plates whero’it meets the nion-wetted plate’
i8 higher t]mn tlmb oubslde, while where

| ball’ ﬁom;mo' in the same wal‘,er
pear to’ repel one ariother.
- T want you now to cousuier what is hap- '

| expeet,

i meet;s ‘the 'wethed pln.te it s Tower than

that outside; ;"80. each’ plate; ends to go
aw'ty from the obher, a8 you’ CalL '86€ NOW,
that:Thave ‘one paraffined and: one clean
They ap-

You may.also notice that the surface of
the Tiquid year'a wetted plate i curved,

with., the “Hollow of. the curve’ upwurds,’

while neat a“non-wetted plate the reverse
is'the:cnse.” That this cuivature of the
surface is of the first xmport'mce I.canshow
you by a very simple experiment, which
You can repeat at home as easily as thelast
that I have shown. I have a clean glass
bead floating in water in a clean glass ves-
sel, which is s not quite full. ' The bead al-
ways goes to the side of the vessel: It is
impossible to make it remain in the middle,
it always gets to one side or the other
directly. I.shall now gradually add water

| until the level of the wateris rather higher
| than that of the edge 'of the vessel.

The
surface .is then rounded near: the vessel,
while it is hollow néar the bead; and now
the bead sails awiy towards the centre,
aud can by no possibility be mide to stop
near ‘either srde. . With a paraffined bead
the reverse .is' the ease, " as you would
Instead of a paraffined bead you

'nt the ‘line wluch sepnrntes the. alcohol

from “the water ‘we_ have alcohal .on:one
side pulling in,’ while we' hnve water on the
othér side pulling out, and.you see the re-
sult.” The ‘water is vrcborious,' jb-rishes

away in all duectwns, carrying a quantity

bottom of the dish dry (1"1« 13)..

This differerico in the strenghh of the
skin of alcohol and of water, or. of water
containing- much or little " alcoho] glves
rise to a curious moticn which you may sée
on the side of a wine-glassin w]uch there is
some famly strong wine, such as port. The.
liquid is observ ed to-climb ¢ up..the sides of
the gliss, then to gather into drops, aud to
run down mmm, and this goes on for a long
tnme. Tlus is explumed a8 folluws .,—The

may use & common needle, which you will | |-

find will float on’ water in a tumbler, if
placed upon it very gently. -
1s not quite full the needle will always go
away from the edge, but if rather over-
filled it will work up tq one side, and then
possibly roll over the edge ; any bubbles,
on the other hand, which were ‘adhering to
the glass before wrll the instant  that the
water is above the edfre of the glass, shoot
away from the edge in the most sudden
and - surprising manner. - This sudden
change can be most easily seen by nearly
filling the glass with water,, and then
l'mdually dipping inand taking out a cork,
which will cause the level to slowlv ch:mue.

So far I have given you no'idéa what
force is exerted by this elastic' skin of
water. Measurements inade with narrow
tubes,” with drops, and in other ways, all
show that it is almost exactly equal to the

weight of three and a quarter grains to the
inech We have, moreover, not yet seen
whether other liguids act in the same way,
and if so whether in other cases t;hestrenath
of the elastic. skin is the same,

You now see a second tube identical
with thab from which drops of water were
formed, but in this case the liquid is
alcohol. Now that drops are forming, you
see at once that while alcohol makes drops
which have a definite size and shape when
they fall away, the aleohol drops are not
by any means so large. as the drops of
water which are fd.llll)"’ by -their side.
Two possible reasons mlght be given to ex-
plain this, Either alecohol is a heavier
"[liguid than water, which would account
for the smaller drop if the skin in each
liquid had the ssnie strength, or else if
alcohol is not heavier than water its skin
must be weaker than the skin of water.
As o matter of fact alcohol’is a lighter.
liquid than water, and so still more ‘must
the skin of aleohol be weaker than that of
water.

‘We ean easily put this'to the test of ex-
periment. - In the game that is called the
tug-of-war you know ‘well enough which
side is the strongest : it is the: ‘side” “which
pulls the other over the line,  Let us ‘then
make alcohol and water plny the same
game. - In order that you may see the
wnter ‘it is.colored blue, . It'is lying as a
shallow laycr on the bottom’ of this white
dish. At the ‘present time’ ‘the skin of the
water ‘is pulling equally in| all directions,
and so nothing’ happens ; but if T pour a
few drops of alcohol mto the mrddle, then

If the tumbler.

.| one.

'with benziue, .
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thin’ Iayer of wine on the side of tho glass
being exposed to the air, luses its alcohol
by evapomtron more qmck]y than the wine
in the glass, It therefore becomes weaker
in alcohol .or stronger in water than that

‘below, and for this reason it has a stronger
It therefore pulls up more .wine

skin,
from below, and this goes on until there is
50 much that drops form, and it runs back
again into the glass, as you now see upon
the screen (Fig 14). There ean be no

‘| doubt th.rt, this movement is referred to in|

Proverbs xxiii. " 3L: ‘Look not upon the
wine when it'is red, when it giveth his
color m tho cup, when lb moveth itself
aright,”™ "™

It you remember that t'hrs movement

““lonly occurs with strong wine, and that it

musb have been known to every une ab the
time that these words were wutt(.n, and
used as a test of the strength of wine, be-
cause in those days every one drank wine,
then you will agree that this e\pl,rmbron
of the meaning “of that verse is the right
T would ask you .also to consider
whether it is.not probable that other
passages which do not now seem to convey
to us any meaning. whatever, may not in
the same way have referred to the common
knowledge and customs of the day, of
which at the present time we happen to be
ignorant.

Ebher, in the same way, has a skin
which is weaker than the skin of water.
The very smallest quantity of ether on
the surface of water will produce a per-
ceptible effect. For instance, the wire
frame which I left some_ time ago is still
resting against the water-skin. The buoy-
ancy. of the glass bulb is trying to push it
through, but the upward force is just not
sufficient. . I will however pour n few drops
of ether into the glass, and simply pour
the wvapor upon the surfuce of the water

(not a drop of liquid is passing over), and

almost immediately suflicient ether has
condensed upon the water to reduce the

‘strength of the skin to such an extent that

the frame j jumps up out of the water.
There is a well-known case in which the

difference- between the.strength of the

skin of two liquids may be éitler a source

‘of vexation or, if we kinow how to make
{use of it, an advantage.

If. you spill grease
on your cout you can_take it out very well
Now if you" upply benzine
to the giease, and then apply fresh benzine
to that alrendy there, you have this result

‘—thete is then greasy benzine.on the coat|
Itso|.
happeus that greasy- benzine has.a stronger '

to which’ you apply fresh belwme

skin than the pure benzine., The greasy
bénzine before plays at: tumof-war with
pure benzine, and being stronger wins'and
runs’aivay ‘in.all dnect\one, and the maore
‘you apply benzine.the’more the greasy
benzme runs away cnrrymg ‘the grease with

i,

of the alcohol away with it, and’ le.wes bhe

‘hotter than it is-near. the. outside;":

and the barn was soon in flames,

Bub if you follow the
bottle, and first: ma e;
benzine round the;gre
apply: denzine to: the ' greal

the’ jreasy bénzine run

pure benzine ring ‘and
gether in the middle, and
fresh rag thatyou 1pply, 80
is all of ib removed.

“There isa dlﬂ‘erence nnrn.m befweeu hob -
and cold grease, as you miy. see, wheri you

g6b home, "if you watch a-conmumon ¢andle.-

Close to the. flame the grense,is;
It has:;
thercfore & wenker skin, and so.a perpetunl =
circulation is kept up, and the grease runs;
out on the surface and back again. below,.”

burning,

carrying little specks of.dust ‘Which make

this moveinent visible, and mo.kmg the

| candle burn régularly. .

-You prob'tbly know how to t.l.ke oub"-;: -

‘grease-stains with a hot poker and blogting- -
paper.
is going on.

Hereagain tht. same kind of action.

A piece of lighted c'lmphor ﬂoa.tlnt1r in
waber is another example of movement seb
up by difference -in the strength .of the..
skin of water owmg to'the action of the‘
camphor.

(To be Contmued )
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A BORN LAWYER
A l.uvyer udva..rblsed for a  clerk. The
next morning the office was crowded with
applicants—all bright, and mauy suitable.

3

1 He bade them wmb untxl all should arrive, -

and then arranged ‘them all in a row and .
said he would tell them a story;. note their
comments, and judge from that whom he~
would choose, .

‘A certain farmer,’ began the lawyer,
‘was troubled with a red sqmrrel that got
in through a hole in his-barn and stole :
his secd corn.  He resolved to. kill the ]
squirvel at the first opportunity. Seeing
him go in at'the hole one noon, he took _
his shotgun and fired away ; the first shob
sot tha barn on fire.” -

‘Did the barn burn ?’ said one of the
boys.

- The lawyer, w1bhoub answer, contmued

‘Aud seeing the barn on fire, the farmer -

:seized a, pail “of water and ran o put it

out.’

.+ *Did he put it out? said another. .

‘As he passed inside, the door shut €o ]

When,

the hired girl rushed out with more water—

. ‘Did- tlmy all burn up? said zmother

boy. '
The lawyer went on w1thout answer : ..

“Then the old lady came out, and all was

noise and confusion, and everybody was
trying to put out the fire.’

_*Did any one burn up ¥ said another.

¢ The lawyer said: ‘There, thabwill'do;
you h:we all shown great interest. in- the
story.’

But cbserving one little bright-eyed fel-
low in deep sllence, he said : ‘Now, my
little man, what have you to say ¢

The little fellow blushed, grew uneasy,
and stammered out : ‘T want to know whit
becawme of thatsquirrel ; that's what I want
to know.’ ; ’

‘Yowll do,’” said the luwyer; ‘youare
my man : you have not been switched off
by a confusicn and barn burning and the
hired girls and. water pails.. "You have
kept your eye on the squmel '—Tact i
Comt e _
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THL LIGHT THAT IS FELT

A tender child of summers three,
Sceking her little bed at night,
* Pnused on the dark stair timidly., - :
‘O mother ! take my hand,’said she, .. .
*And then the durk willall belight,”

‘Wo older children grope out way
From dark behindto dark befores -
. And only when our hands we Iay,
. Dear Lord, in.thine, themghbis day, .
* And thero is darknoss nevermore. )

T~ chch downward to the sunless dnys
YWherein our guides are blind as weé,
And faith is small and hope delays;.
Take thou the handsof prayer we raise, - -
.And leb us fecl tho light of theo! - - -
. - J onN_ G. Wm'r'rn.n. .
.——.—- ~ . .
O\m Brow Rmm-mr aimed with your lmmmer
That hits the nail well on the head, Gy i
- Does more in making a building.. . .
- Than aclamor that frightcns tho dead.
—-Ram S I-Iorn. L ;




