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SOAP-BUBBLES,

AND THE PORCES WHICi[ MOULDiraUE.

By C. V. Boys .A.R.S.M.. F.R.S. of lthe Royal
Cliege of Science.

(Cont.nued.)
At the conclusion of the last lecture I

showed yon somte curious experiiments vith
a fountain of water,- which I have now to
explain. Consider what I have said about
a liquid cylinder. If it is a little more
than three times as long as it is wido, it
canno. retain its forai ;if it is inade very
nuch more than three times as long, it will

two india-rubber balls, and bounce atway
again. Now it is noet diflicult to sec that
if you have a series of drops of different
sizes and at irregular distance b6uneinîg
against one another frequently, they vill
tend to separate and te fall, as we have
seen, on all parts of the paper down below.
-What did the sealing-wax or the smoky
flane do ? and what Can the niusical'sound
do to stop this from happening-? Let mie
first take the sealing-wax: A piece of
sealing-wax rubbed on your coat is electri-
lied, and will attract. light bits of paper uP
to it. The sealing-wax acts electrically on
tihe different water-drops, causing them to
attract one another, feebly, it is true, but
with sufficient power where they mneet to
iake thema break through the air-filin

,between them and join. To show that this
is iso fancy, I have now in front of the
lantern two fountains of clear water coin-
ing fron separate bottles, and you cau sec
that they bounce apart perfectly (Fig 44).
To show that they do really bounce, -I
have colored the water in the two bottles
differently. The sealing-vytx is now li mîy
pocket ; I shall retire te the other side of
the roon, and the instant it appears the
jets of water coalesce (Fig 45).- This my
be repeated as often as you like, and it
never fails. These two bouncing jets are
in fact oe of the mnost delicate tests for
the presence of electricity that exist. Yon
are now able to understand the first experi-
ment. The separate drops.which bounced
away froin one another, and scattered in
all directions, are unable tô bounce when
the sealing-wax is held up, because of its
electrical action. They therefore'unite,

Fig 44.

break up into a series of- beads. Now, if
in any way a suries of necks could be de-.
veloped upon a cylinder which were less
tian three diameters apart, sone. of then
would tend te leal up, because a piece of a
cylinder less Lhan three diameters long is
stable. If they were about tlree diameters
apart, the form being thon unstable, the
necks would get more pronounced in tiue,
and would at last break through, so that
beads would he formed. If ntecks vere
made at distances nore than threediameters
apart, then the cylinder would go on
breaking up by the nrroivii of these
necks, and it would most easil break; up
into drops vien the necks wore.just four
and a half diameters apart. In otier..vords,
if a fountain were to -issue frdii a nozzle
leld perfeétly still, tie wlafr uld mnost
easily break into beads at the distance Of
four and a lialf diameters apart, but it
would break up into greiter number
closer togethter, or a smaller nuiner further
apart, if by' slight disturbances of the jet
very slight waists were inpressed upon tie
issuing cylinder of wat-or. Vheon you
nake a fountain play front a jet iwhich you
h IL tl. 11 *il t1 til i

o i aSs as p1oss e, ere are s acc-
dental trenors of all kiinds, vhici imipress and ta resuit is, that instead of. a grent
upoi the issuing cylinder sliglitly narrow numbor' cf-litLIe drop falling aIl ever the
and wide places at irregular.distances, and pper, tIe streatu peurs in n single lino,
so the cylinder breaks up irregularly into and great drcps, suci as yen sou it a
drops of different sizes andi at different dis- tlinder-stori, faîl on tse top cf cne an-
tances. apart. Now theso drops, as they otiir. Tsere can be -ie doebt tlintL IL is
are in the act of separating fron cise an- for tan is reason Lat the drop-cf ra it a
other, and are drawing out te waist, as thundor-storsa are se large. This experl-
you have seen,. are beingauld o hyenhav ceu, re ciig pulled for the mnelt aîîd its expinnaticit are-due te Lord
moment towards one another by the elasti- Itayieigll.
city of the skin of the waist ; and, as they Tho sinoky flîtie, ns lateiy shown by
are froc in the air to move as they will, Mr. Bidweil, dos tie saine tliia,. TIe
this will cause the hinder ene to hurry on, rcalt probably is Lîat the dirt break
and the more forward one to lag behîind, trough the air-filn, just as dust in tire air
so that unless they are all exactly alike wili inake tue twe foustains juin ita Lhey
both in size and distances apart they will did wvhon they were electrified. Iowever,

im is anosiblc that oily niattbr condestr ci
tie aater ay have soaothig te dh wt
tù effeet obsorvedl, because cil nets quite

lis bell li h aale, but te alotion cf ail i i
ttis case, ths wlen i staoots a stofrny so,
is suit lîy aîsy il elns se easily, understocd.

Wier of li tte drseling-îvnx closer, the
droeps omlesceci iii the sna-u-îîày ; but tiîey
were then se auch more ilectrifled that
tliey r-eIellecl ossae.thtier as sirnul;ii'ly.elec-
trfied bodies are knownt do, ad se te
ohectrical scatteritig %%,lis prcducod.

You ossibly already s e hy t e tuof ina-
fork tide th t drops floW ai i ne line, but
Sshna explisi. A musical acte is, ns. is

wvell kiicw's, caused by a rapid vibration;
tme nre rapid te vibration tie hiier is
TIe pinelio fieaote. Fer instance, 1ha by

ut tecth-whseel whlmi I eln tom rountd very
r.Bpidly if oisi. New sliatei is turig

Fig. 4.5. sleowly yo can itar the sparate tetsthroghkii theinst a card tuat I dusi hldiag
ansy cf themn bouace together.,befor in tise otir ltaod. I auni oin tuning

long. -Yen -weld expe detid when they lit fuster, aad the werd is giving eu note of
ce anothier afterwnrds tsaS tley hould a low piteli. As I make thie wdeel turn

Jour, but I shall be able te slow yen in a fîster nd f ster, the pitc cf loe th e
-moment that Lîey do net ; they, net like gradulo y rises nd iL w uld, if I could

only turn fast enough, giveo so high a note
that. wo should not bu able to hear iL. A
tuning-fork vibrates at a certain definite
rate, and thereforo gives a definite note.;
The fork now sounding vibrates 128 tines
in every second. The nozzle, therefore, is
made to vibrato; but almostimperceptibly,
128 times a second, and to imnpress upon
the issuing cylinder of w'ater 128 imper-
ceptible waists every second. Now it just
depends what size the jet is, and how fast
the water is issuing, wvhether these waists
are about four and a half diameters apart
in the cylinder. If the jet is larger; the
water inust pass more quickly, or under a
greater pressure, for this to bu the case
if the jet is finer, a smaller speed will be
suflicient. If it should happen that: the
waists so made are anywhere:about four
dianeters apart, then,: even though they
are so slightly developed that if you had ai
exact drawing of theni you would not be
able to detect thc slightest change of dia-
nieter, they will grow at a great speed; and
therefore the water coluin will break up
regularly, overy drop will bd like the Prie.
behind it, and like the ene in front of it,
and not all different as is the itse when
the breaking of the water nerely depends.
upon accidental treinors. If the drops
then are all alike in every. respect, of
course they all follow the sane path, and
so appear to fall in a contimius streanin.
If the waists are about four and a half
diamnetersapart,.thon the jet will break up
most easily ; but. it will, as .I have said,
break up under the influence of a consider-'
able range of notes, whiôh cause the w"ists
to be formaed at other distanées, provided
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rig. 46.

bouneings front the regular drops in front
and behind. You can easily show that
the are. really forned below the place
where they first appear; by.taking a pieco
of clectriied sealing-wax and holding it
near the streai close to the nozzle and
gradually raising~it. When it comes op-
posite to the place where the little drops
are really formted, it will act on them niore
poweirfully than on the large drops, and
iiùinediately pull thei out froi a place
where the moment before none seemed to
exist. They will then circulate in perfect
little orbits round the sealing-wax, just as
the planets do round the sun ; but in this
case,- being met by the resistance the
air, the orbits are spirals, and the little
drops after nany revolutions, ultiniately
fall upou the wax, just as the planets
would fall into the suit after nany revolu-
tions, if their niotion througlh space wvere
interfered with by friction of any kind.

f bo bC onuniied.)

. POWER.

Have you read the book of Frederick S.
Arnot, the African explorer, and pioneer
oth missionary cause ? You will be sur-
prised at first at the readiness with which
the savages listened to his story of God the
1ifher, and Jesus Christ our Saviour.
But I think you will find the secret in one
:of his lion stories. In passing oe day
with his black 'lads' through a clump of
,reedy grass, a great lion sprang at the
lindermost lad, wvho was carrying the mat
and blaniket. With lightning quickness
Arnot threw hiaself se as to cover the
boy's body, and the brute, confused by the
inoveinent, sprang several feet short.of his
victini, toc close to A rnot for him to use
his gun. The natives fled like deer, and
the traveller's fate seemed sealed. But
'Daniel's Gcd is still the sane to us,' lhe
Writes in his diary. The lion hiniself be-
came ' rattled,' and made off. ' I'd go
anywliere with a -white inan who throws
his own body between a lion and a black
lad of no account,' said tihe tribo's chief.
Thiere itis i Youcan wield.ahnost miracu-
lotis power over men, wlhen you can prove
that you count not your own life dear, if

Lonly you render high service to God and
your fellow.

HIS FAITHFULNESS.
n3Y MRS. HELEN E. BROWN.

A tiiîd littile seul was I
E'en fromt iy carliest years

My head wvas prone to questionings
And trenulous with fears.

they are more than three dianieters apart. Itw cao I crois th
If two notes are sounded at the sa timeo, 0f eauti? lott v
thon very often elicl will produce its own Iw can I ail tIes
effect, and the result is the alternate for- - The5C focs tiat t
imation of drops of different sizes, whiich 1 lovcd amy work. a
thon make the jet divide ito tiro separate 1 coîîld îot <1 iL
Streoums. li tItis way, tlîree, four, tir coitn And drcad cf failm
nîîîny more distinct streltins inayt be pro-, -leîig c'er i lik
duced. One day I criod, 'L

I cutit nie show you pliotograplîs cf sanle ,owycr n ig, 
cf îthese musical fousîtaiss, takea by tîe Wlerse dfes et oft
iiistantanieous- flash of n cleettie spark, nd "er doubt olîpre
yen ein sou tse sepa-ate ptIos describndt
by te drops ef diffre et sixs (Fig, 46) 'O, lie, i d Chilud,
nin ore p istigrapnc Ltre at- y ibst pristict uln o'wisermd. 'l

founain al . reainafrot té snioet, Lifo's ciioiccst lessfdunte tne triicrphwe'
but fallnowii quite disti grt pîhstts, o f
whieise cmuialy fsairked cut by a pesfoetly 'Le, I Rad iil yoe
rnular serios of drops. lctr csa also i oAd will bote r
tI ose pliotographs ste drips actualsy tins 1 wisre ha
but cf boulicing ligist ite pathser, ahd And on iy stren
flattened when they msîeet, as if they were 1'11 go withi yo Lit
iimdia-rubber balls. Iii thie photcgrLph iow To ehold and lielp
upon the sereen the effeet of this rebound, And sone sweet d
which occurs at the place mnarked with a Yonî heaven yo
cross, is te hurry on1 the upper and more Gladl our, vlin Jforward drop, and to retard the other cime, And claspe d m tand so to makce thei travel with sliglitiy is loec has never
different velocities and directionis. IL is And nover vill dfor this re~ason that they afterwvards folloiv »
distinct paths. The sialler drops hald no Trust hi, yo timi
doubt been acted on in a similar way, but Trust hini, ye ag
the part of . the fountain where this Our God the umive
happentedwas just outside the photogra >.ihic And never tires o

plate, and so tiere is ie record of what Havo ye net know
occurred. Tie very little dropsof ivhich I Iow strong l is
have se often spokenare generally tirowsi .The hand that hold
outfron the side if a fouitain of wvater Will guide us saf
under the influence of n musical sound' Cosme mnagnify theafter whicli they describe regular little Lotus exalthis.i
curves of their own, quite distinîet friom ithe • Leade love an
main streat. They, of course; can onlhy Our gladdest prai
got Out sideways after CO or two -I.)mhericantM8essenger.

is narrow space
would say:
o dangers face,
lirong my way 1
aid yet I feared
well:
re or imistake
e a spell.

Ord, let ne go
ieaveily spherc.
lure shall not bliglt
ss, ier fcar.'
in gentle toie
est you imiss
on-faith's sweet rest;
rk ofgrace.

all the days,
he end:
id wiliin amy own,
gthi depeid.

rougi all the way,
and teachi ;

ay. the worlk ail donc,
shall reacli.'

esuts took miuy lsand,
o lis heart i
failed mIme silice,
epart.

d little souls;
ed saints:
rse controls,
or faints.

t, have ye net hseard,
,and true? ,
ls and rules thme stars
ely through.
Lord with mie;
ame;
d faithfuiess
ses Claimi.-
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