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SOAP-BUBBLES, ... .
AND THE FORCES WHICH J\l(')Ulf‘) - THEM,
By C.7. Boys, A.R.S.M., I.RS. of the Royal

] College of Scicnce,
, . {Continued.'

You see a.photograph of .a - spider on
her geometrical web (Fig.38).  If.X had
-timo T should like to tell:you, how. the
spider goes to work to make this beautiful
" structure, and a great deal about these
wonderfu] creatures, but I must do nomore
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than.show you that there are two kinds of
web—those that point outwards, whichare
hard and smooth, and those that go round
and round, which are very elastic, and
which are covered with beads of & sticky
-liquid.. Now there are in a good web over
a quarter of & million of theso beads which
catch the flies for a spider’s ‘dinner. A

_generally has'to make 4 new omne every
-day. She would not be able to go round

time. “Instead of this she makes use of the
“way that a liquid cylinder breaks.up into
‘beads as follows. She gpins a thread, and
ab the same time wets it with "a sticky

This cannot remain a
cylinder, but breaks up
into beads, as the photo-

microscope from a real
web beautifully shows
(Fig. 39). You see the
alternate large and small
drops, ..and: sometimes
you even'see extra small
~drops'betwecn these
again. . In-order that
you may sce exactly how
large these:beads really
are, I haveplaced along-
side a - scale of thou-
sandths of an inch, which
was photographed at the
same time. - Toproveto
-you that this is what
~happens, I shall - now
show you a web that I
. have made myself by
. gtroking & ‘quartz fibre
“with s straw’ dipped in
- castor-oil,. “The same al-
¢ ternate-large. and small
- sbedds are again visible
" just as perfect as they
were'inthe spider’s web.
In fact.it is impossible
to distinguish between
" one of my beaded webs
and « spider’s by looking
at them. And there is
this additional similarity.
—niy webs are just ns
good ‘as a spider's for
catching flies.” You might
say that a large cylinder
of water in oil, or a
microscopic eylinder on
a thread, is not the same
as an ordinury jet of
water, and that you
wouldlike toses if it be-

B o
- Soalé ot husaokths of e lnch

spider makes a wholo web in an’ hour, and {-

and stick all these in place, even if shal’
knew how, because she would not have|-

liquid, which of course is at first a eylinder|

graph taken with a

‘Thaves as I have deseribéd.  The next

photograph (Fig. 40), taken by the light of-
an instantaneous electric spark, and mag-
nified three and a quarter times, shows a
fine column of water falling from'a. jet.
You will now sec thatit is at first a cylinder,
that ag it goes down necks ahd’ bulges be-
gin to form, and at last beads'separate; and
you can sec the little drops as well. The
beads also vibrate, becoming alternately
long and wide, and there ean be no doubt
that the sparkling portion of a jet, thongh
it appears continuous, is really made up of
beads whicn pass so_rapidiy hefore the eye
that it'is impossible to follow them. (L

should explain that for a reason which will

appear later, I made a loud note by
whistling into a key at the, time that this
photograph was taken.)

Lord Rayleigh has shown thatin a stream
of water one twenty-fifth of an inch in
diameter, necks impressed upon the stream,
even though imperceptible, develop  a
thousandfold in depth every fortieth of a
second, and thus it is not difficult to under-
stand that in such a stream the water is-

.| already broken through before it has fallen

many inches. He has also shown that free
water drops vibrate ab a rate which may be
found as follows, A drop two inches in
diameter makes one complete vibration in
one second.
one quarter of its amount, the time of
vibration will be reduced to one-eighth, or
if the diameter is reduced toone-hundredth,
the time will be reduced to one-thousandth,
anid so on. The same relation between
the diameter and the time of breaking up
applies also to cylinders. We can at"once
soe how fast & bead of water the size.of one
of those in the spider’s web would vibrate
if pulled out of shape, and let go siuddenly.
. If we tako .the
diameter ;as..being
onceight-hundredth
“of an inehj and it 'is
§ .really evern finer,

B have -a diameter of
.on'e = sixteen-hun-
dredth of a two-incl

ead, >which -iakes

econd. ~ It "will
‘therefore vibrate
R sixty-four thousand
times as fast, . or
sixty-four thousand

| Water-dropsthe size
of the little beads,:
with a diameter of
rather Jess than one
three-thousandth of
an inch,
vibrate half amillion’
times a second,
under the sole in-.
fluence of the feebly
elastic skin of water!
We thus-see - how
powerful is the in-
B fluence.of the feebly
8 -clastic water-skin on
Bl drops of water that
B are sufliciently
I . small. :
F16. 40, .I shall now cause
' a small fountain to
play, and shall allow the water as it falls
to patter upon a sheet of paper. You can
see both the fountain itself and its shadow
upon fthe screen.  You will notice that the
water comes oub of the- nozzle as a smooth
cylinder, that it preseritly begins to glitter,
and that the separate drops seatter over a
grent space (Fig. 41): Now why should
the drops scatter? All thé water comes
oub of the jet at the same rate and starts
in the siume direction, and yetafter a short
way the separate drops by no means follow
the same drops. Now, instead of explain-
ing this, and then showing experiments to
test the truth of the explanation, I shall
reverse the usual order, and show one or
two experiments first, which I “tliink you
will all agree are so like magie, so wonder-
ful are they and yet so'simple, that if they
had been’ petfornied a!féw hundred Years

‘{ago, the rash person 'ilo shoived them
- [ might* have “run & ‘sérious risk' of *being

5 .

burntslive, !

You now see the water of the jet scz;.tf;efl‘

ing in all directions, and you hear it mak: | -
ing . pattering sound -on the paper on|

which it falls. Itake out of my pocket a
stick of sealing-wax:and instantly allis

;,_,‘,;‘g" STRSUPRTREREE S R A s o

If the diameter is reduced to |-

“then the bead would |

-ome yibration- in*one |

times' a secondly

changed, ¢ven though I awin some way off
and can touch nothing. The water ceases
to scatter; it travels in one continuous
line -(Fig. "42), and’ falls upon the paper
making o loud rattling noise which must
remind you of the rain of a thunder-storm,
I come a littlenearer-to the fountain and
the water. scatters again, but this time in
quite o~ different way. - The falling. drops
are much larger than they were before,
Direotly I hide the sealing-wax the jet of
water recovers its old- appearance, and as
soon .as the sealing-wax ig taken out it
travels in a single line again, '
Now instead of the senling-wax I-shall

Fig. 41,

take a smoky flame easily.made by dipping
some cotton-wool on the erd of & stick into
benzine, and lighting it. As long as the
flame is-held away from the fountain it pro-
.duces no eflect, but the instant that I bring
it near so that the water passesthrough the
flame, the fountain censes to scatter ; iball
runs.in-one-line and falls:in a dirty black
streany upon the paper. Ever so little oil
fed into the jet from a tube us fine as a
hair does exactly the same thing. )

I shall now set a’tuning-fork sounding
at the other side of the table. The foun-
tain lias not altered in appearance. I now

-long stick which rests against the nozzle,,
T e EZ 8 ‘oo T et *

would|le
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Again the water gathers itself . together

even more perfectly than before, and the
paper upon which it falls is humming out

by the tuning-fork. IfI alter the rate at
which the water lows you will see that the
appearance is changed again, but itisnever
like a jet which is not acted upon by a
musical sound. - Sometinies the fountain
breaks up into two or three and sometimes
many more distinet lines, as though it
came oub of as many tubes of different
sizes and pointing in slightly different
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notes could be very - ensily:shown if-any

.are perhaps better than musiesl notes, and

agnin,

[ran in, looking eagérly about. ¢ Papa,
papa ! Where's my papa ¥ she cried.

glass raised half way to his lips started at
sound of the plaintive voice, and set down

_{ galoon together, :

ascended the stairs, till they reached the
fourth story, where they paused at room
No. 86. On a wretched bed, covered by a:
ragged quilt, lay-the tiny form of *baby,’
so still, so white, so pure, in the midst of

burst from the father’s lips.
our little darling to leave us 7' ;
. .10 George !’ sobbed his wife, creeping to
touch the stand-of the tuiiing=fork with-a .:g‘éiiﬁ:’l_.a“d laying her hand timidly on his
up to a few. minutes ago. Our little baby-,
.will soon be with the angels;:. -~

‘beside thelittle form,
:tiny white hand in his large brown one.
The mother took the other little hand, and
covered it with tears and kisses,

going to take our darling.
think that—to be—the parents—of a baby
.| angel—that we ought—to be good.’

God helping me, Iintend to be a different
man,’ - .

- The baby stirred just then and smiled
:into the faces of her parents. .

| closed lier eyes forever.
her mission,—Ram’s Horn,

a note which js the same as that produced |

directions (Fig. 43).- The affect of diffevent |-

one ivere to “sing'tb' the piece of w(')fud‘ by
which the jet is held.’ I cau. make nuises
of.diffarent pitcheés, which for this purpose.

you can see that with every new noise the -
fountain puts on a different appearance.
You. may well wonder -how these  trifling
infliences—sealing-wax, the smoky flame,
or the more or'less musical noise—should
producé this niysteriousresuls, but the ex-
planation is not so difficult az you might
expect, o ‘

I hope to make this clear when we meet

(To ve Continued.)
- : —_——
'H(')W, BABY WENT HOME.
’ BY. HELEN SOA‘[“:RVILLE;- .

The door of - Henning's saloon . was
pushed vpen by a little hand, and « child

“A man standing at the counter with a

the untasted beer,
- *What do you want, Bessie ¥ he asked.
0 papa, come home ! sho exclaimed ;
‘baby’s dying I’ - .
. +* Baby’s dying I' he repeated, mechani-
cally, snatching up his hat, and taking the
hand of the tremnbling child, they left the

_Down the street they went, the father
and the child ; he with bared head and lip
trembling with emotion, she clinging to his
hand, and sobbing out her grief in a help-
less, hopeless manner. "

They stopped at a tenement house and

the surrounding dirt and distress,
.One glance,: and a loud, agonized groan
‘My God !is

*She called for ** papa” right

Reverently the husband and_ wife knelt
The father took one

- *George,’ sobbed the mother, ‘God is
Don’t you

¥ Yes, Mary, I do, and from this time on,
* Amen !’ exclaimed Mary.

*All yight, papa,’ she murmured, then
Baby had fulfilled
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WAKENED GRAND-
MOTHER,

. Mammna said, ¢ Little one, go and sce
If grandmother's ready to come to tea” |
I knew I mustn't disturb her, so
1 stepped as gently along tip toe,
And stood a nroment Lo take a peep—
And there was grandmother, fast asleep,

HOW HE

I knew it was time for her to wake;
I thought I'd give her a littlo shake,
Or tap at her door, orsoftly eall:
‘But I hadn't the heart for that at all— - -
Shoe Jooked so sweet and so guict there
. Lying back in her high-arm-chair, |
With her dear white hair, and a little smile.
That.means she'’s Joving you all the while,

- I didn’t make aspeck of noise; ' -
I knew she was dreaming of little boys -

- And girl$ wholived with het Jong ago,

" And then went to heaven—she had told me so,
I went up close and I didn’t speak :

' One word, but I gaveher on her cheek - ' -

- TI'he softest bit of o little kiss,:
Just ina whisper, and then said this:

¢ Grandma, dear, it's time for tea.’ ‘
Sho opened her eyces, and looked at nxé. .
-Andsaid, ¢ Why, pet, Thave just now dreamcd
,Ot alittle nngél'whq camé and scomed
o kiss me Jovingly on my face™=/ " '
~'Shepointed right on’the very plice. *r *
Inever told her’twas only me, .~
- I took her hand; and we Went to tea.
~Sidney. Dayre. T :




