4/ iu. .. SOAP-BUBBLES,: ;-
AND THE 'FORCES  WHICH MOULD THEM,
ByO’.V..Boys, ARSJ[ I‘RS ofthe :
. College .of Seience, . i
. I.do not suppose that there js any onein
- this room who has not occasionally *blown
& common soap-bubble, atid while admiring
the perfection of its form, and .the marvel-

lous brilliancy of its colors, wondered how.

-if is that such: a magnificent obJecl: can be
. 80 easily produced. .

T hope that none of you are yet tn'ed of
pluymg with bubbles, because, as I hope
e shall see 806n, there is'more in a com:
.mon. bubble than those who-have only

. pluyod with them generally imagine. -

. The wonderand admiration so benutlfully
portrayed by Millais in a picture, copies of
which, thanks to modein adveitising en-
terpuse, some of you 1ay. possibly h:wo
seen, will, I hope, in no way fall away in
consequence of these lectures ; Ithink you

* will find that it will grow as your knowledge
of .'the subject “increases. . You may " be
interested to hear thatwe are ot the. only

i ]uvemles who. have pl.tyed with bubbles;
Ages ago children did the s same, and-though

‘no montlon of, this;is ‘made. by .any of.the

. classical authors, we_know: tha.t they did,

- because there i§, an Btruscan. ‘vase in. the

Louvre in Paris of the’ greatest antiguity,

on which ¢hildren are represented blowmo'
bubbles with a pipe.: :

It is possible that some. of you m'\y llke
to know why ‘I have:chosen soap-bubbles
as my subject; if-s0, Tam glad to tell you.:

) Though -there are many subjects which
might seem-to a beginner 1 to he more won-
derful, more brilliant, or .more. exciting,
there are few, which so directly. bear upon
the things which we ‘see. every: d:w.- iYou
cannot pour water from'a Ju«r or ten flom
o tea-pot ; youw cannot even'.do - auytlung
with a llquld of -any kind,’ without- setting

in’action the, forces to whlch I am:about
to'divect your attention.” You cannot then
fuil to'be’ fxequenﬂy reminded of what you
will hear and -see . this room, and, whiit

*is perhaps most xmportnnt of:all, many of
the things I nin going to- show ‘you are so
simple th.v.t you will be -able wlthout’ any

: nppx\mtus to Tepeat for syotirselves the ex-

periments which'T have prepm‘ed and this|*
Ad instrue:|

-you-will-find-more; ixiteresting
Jtive. than :merely’ lxste "na
" watching what I do..
. There'is one more thmrr T shou]d like to
- eXplain, and thab js' whyI am going to show
“éxperiments ' at all.:.¥You will- at once

e and

tanswer because it would-be’ so dreadfully |
Perhaps it would,. But|
‘that is not the only reéason... I would re-:

dull if T ‘didn’t:

mind you then.that when, we want to find
out anything that we'do not know, there
are two_ ways of proceeding.
either ask somebody else who does know,

-or read what the most learned ien hnve‘ o

written about it, which is a'very good plan
if anybody ha.ppens to be able to answer
our question’; or else we may adopt the
other plai, nnd By arranging an _experi-
ment try for ‘oulselves,
is a-question’ which-weask of Nature, who
'ig always ready. 'to give & correct answer,
_provided we ask properly, that is, prov ided
We Arrange a proper experiment.  An ex-
'peument is' not'a’ conjuring ‘trick, sonie-
thing simply-to make you wonder, nor isit
‘snmply shown because it is beauhlful or

becnuse it serves to relieve, the monotony
«of a lecture ; if ‘any of the experiments I
‘show are be'zutlful or do serve to make
" theso lectures-a little less dull, so much

‘§| ‘the better ; but :their -chief’ ob]ecb is to
“‘enable you 'to see for yourselves what the

’ true answers are:to quesbxons tlmt I ehull

N ow I shn]l begm by performmg an ex-

. the hzurs clmg to«re

_pemment, ‘though ithas notiexplained why
‘the hairs, clmg together, “has_at any:rate

“Wo may

Au experiment|

| allowing ‘water. to pour ‘in fro ‘this pipe
you will ‘ace the rubber lowly etretchmg‘

; penment whlchy uwhnve all:
‘[ dozens of:* tiines.” "I
. | common cnmel’

a especmlly wmxt ‘you-to 'nullce, 514 alwn.ys
;| assumiés a.forin like those u the dingram,’

ler t the mcreasmﬂ welght and wlmt I

As the weight of : water ingeases the bag

say:l: stretches, and now’ tlmt tlm'e istaboub a

is wet \"ow ]et
but, as ynu '
room,JI h
and’you cau see 1t en]n.rged
(Fig'1,.left - hand). . Now.
hairs . are sep.wutely
dipping it in the water,

on taking it-out, the hairs;a expected
cling together. (Fxg 1, rxght hand), t becauso
they are wet, a8 .we are.i i
ing. - 1 sha]l now holdy the Jbrus

§ Yol can'sée,and

the water. .

correct. : This e*:penment whlch srequires

nothing more than a.brush and a glass of
water, “then, .shows that.the hairsof a brush|
cling. touether ‘nok on]y ‘because, they are| - -

wet,, bub for _some other; reasonas well |

which we do not yet know: Tt also - shows
that a 'very ‘common - behef as:to.opening

our eyes under -water” is.not foundedion |.

fact. Itis ‘very. commonly said’ that if you
dive into the’ “water. with your’ eyes .shub
you cannot: ses properly .when"you dpen

1 them under.water, because the water guims
the - eyelashes -down over the eyes; and|
therefore you must dive in' with your eyes| .

‘open if you wish-to see under water. ' Now

as a matter of fact this is not the case at|. .
all ;.it makes no- difference whether your|. . -
eyes are open. or:not when you: dive.in, | -
you can’ open them. and see.just as well|

either way.: . In the case’ ofthe brush we
have seen- that water does .o
hairs to cling -together or. to
when under the- \mtex, it.i
taken out_that this isthe .cn

ything'else

told us tlmt the‘
sufficiens. - .

T shall - now ' try
smlplo Vlhe last,

on’always: g,wen is not

v | for “the -fact that india-ru

water, but there it ig'evident that the hairg|
do,not. chng at all (Fig. "1, niddle); and yet -
they surely are wet niow, being actually in |
~It:would appear’ then that the|.
reason which we, alwuys give ignot. exuctly e

cause thel.

ailful of water in it 1tlsgotb1nfr to a stite
hich indiéates” thnt it cam:ot:-last much

' ]onger; it is:liKe the watd-drop just be-
' fore it falls. away,  and 1w shddenly it

changes-its shape (Fig.’ 3),Emd it would
1mmedmtely tear-itself. a\vni if it-were not

ber does not
stretch xndeﬁmtely i afteri- time it gets
tight and will® withstand | greater. pull
mthout ngmg way You therefore see

the great -drop ‘now.. pemnmently hmomg '
which is- almost-exactly th_sane in shape | -

as the:whter-drop at:the pint -of rupture.
I shialb now:1et the ‘water mh out by means

Tofn syphon, and;:then thod.mp slowly.con=

tracts again, * Now in thicase we clearly.

-lmve*'u. ‘heavy: Aquid itranselastic -big,
;where'zs in the‘drop'of witérweé have the
7 I'samo liguid but no bag. tlmf: is visible,

f* L'the two drops behave in iimnost exactly the
* | game “way,-we' should numrally be led toj.
| expeet that their form a movements are

* | due to the same cause, ‘ail “that the small

FIG. 2.

\\lnch water is. very slowly i 1ssumg. bus it
does not fall away continuously ;-a drap
forms which slowly grows until it has at-
tained & certain definite size, and then it
suddenly falls away. I want you to notice
that every time this lmppons the drop is

always exactly the same size and shape. |

Now this cannot be mere.chance ; there
must be some reason for the definite size,
and shape, Why does the water remainat
all? Ivisheavy and is rendy to fall, but |-
it does not fall ; it remains clinging until
it is'a certain size, and then it snddenly
breaks away, as if whatever held- it was
not strong enough to carrya greater weight,
Mr. Worthmgton has carefully drawn ona
magnified scale the exact shape of a-drop

of water of different sizes, and these you (.
now see upon the diagram on the wall| = .
(Fig. 2). These diagrams will probably| ..

suggest the ides that the water is hanging .
suspended in an elastic bag, and . that:the .
bag breaks or'is torn away. when there is

too great o weight: for it tocarry.: Tt is

true there is no bng at, all;really, but yeb
the drops take a. slmpe which, suggests an|-
clastic bag. To show you. that this; is no{
fancy, I have supported by a tmpod a ]n.ro'e

ring of wood over which a thin sheet of i m-‘
dia- rubber, has béen stretched; a }1uow ‘on

_ gummmblc

water-drip has somcthin holding it to-

gether like the ‘india- raller you now see,

(To be C’ontznlctl)
——...__._.

A “HINT ‘TO STAMP BEGINNERS

‘Bottled mucilage shodd never be used

| to put stamps into an allni becauso it dis-
-| olors the stamps.

Staups should not be
spoiled’ by ‘gumming thes' down solid to
the’ book. - Fix them Ty hinges made of
gummed paper. . Thesean be bought at
any deiler’s, or you canmake them your-
self. To do this you reuire four ounces
This you i purchasent any
Dissolve it water till it be-

drug store.
Get a thin

comes a gummy substiic,

Ppiece of paper-linen, if pssible, und also a

sponge, and : give the Jper & thin coat.
After it is dryut can boeut any size you
wish, e
A collection wounted i tlus way can be
moved without damage b either stamps or
album. - Portraits of 1u]cra, flags, and coats
of arms beautify an albw very much,

-It does not pay to b n. cheap album,”

‘because in these there igprch a poor quality
of paper that a stamp- o\lmot be removed

without tearing the p1per thus spoiling
the whole page. Many; collectors make
this mistake, and regretthat they had not
purchased a 'good one nithe start.—Bdgar
D. C. Jonés,in Har, per’ e mzf/l’eople.

___._.-—_

11ELPFUL\]]SS

When _an afternoon fuli- of gmmes’hns
left the nursery in.grab dlsmder, Bessie

and Gertrude have onevery ] Jast game to|
‘pny, called ‘Helpfulnes.”

. Bessie jnvented it. R

O1i separate slips of (aper are wntten
the names of the prinym) things in the
room,—floor, chairs, rugs,’bookcnse, bureau,
closets, sofa, corners, tablus window-sills
and - desk,—the slips of puper shuffled
about backs up.

Vo

iy

books |

E'v.ch person plnymg dmws one in tum
tlll all:are taken, putting iin order that part:
of the reom or piece of furnitare named.:
and when the game s .done, behold ‘th
room neut and hesh unam —-Comp(mwn

THE OLD ST()NE BASIN

In tho heart of thé busy clty, RN
In the scorching noontide heat,
. A' sound of bubbling water - "' -
" . Falls on the din of the street. - -

It falls in an old stono basin,
_ . And over tho cool, wet brink
Tho heads of the thirsty horses . ’
Each moment aro stretched to drmk.

© And peeping betwoen the crowding heads;
: As the horses como and go,
" The ‘Gift.of Three Little Sisters’
. Isread on thestone below:

. .Ah ! beastsare not taught Ietters R
- They know no nlphubct HE
And never o horse in all these years .
‘Has read the words; und yetb

o I think thateach thlrsty cren.ture
+1 o+t Whostops to drink by the way,
Hxs thmxks, in lns own dumb fns}uon,
.To'the sxstus small must pay

Yem's hru ¢ gone by ‘since busy hands
“ Wrought at the basin’s stone—
The kindly little sisters
“ Are all to women grown.
' “I.donot know their home or fate,
Or the name they bear to men,
But the sweetness of that precious decd
ISJust; as frcsh as then.

And alllife long, and after life, .
-They must the happier be

For the cup of water poured by them .

" When they were chxldren thrce

-Susan C'oolzdge. .

TURKISH HOSPITALITY

" The Rev. J. A: -Ainslie, a mxssxomuy to
‘\Iosul writes :—‘On landing at Alexand-
retta, our passports were called for, I’

-attended.the baggage to.the “Customs,

while- tha“lndies went to the kla ' As
soue Keys were missing, L went to'the khan
for theui, and there left my knapsack,

which contained my Bible.

. *Returning to the *:Customs,” T opened
my trunk and valise. for inspection.. The
officers hunted out every book and printed
picea of paper, taking them all out to send
to Aleppo for examination, . All our Bibles
{except the one left at the khan J) old rail-
way guides and time tables, catalogues of
the British Musewn, old papers, as “well as
childreti’s picture .books, .with the bhooks
we were reading by the way, all of them
were taken, I took our. agent afterward,

and tried.to get some of them back, but

could do nothing. I learned afterward

that they tieated us no worse than others,
When Di. Fuller came, a-few days later,

they took away from him every book they

‘could find, and eéven searched liis' person. .
They also proposed taking away his letters

of credit and some ]_ettjers in his pocket,’

AT A LATER DATE.

 Our goods are allowed free of duty, but
our ag.,cnt at Alexandretta sends word here _
that he paid on our boxes something like
sixty or seventy dollars duty. I do not
understand why siich a charge has been
made. Hoe also writes that our boxes of
books had been sent to Aleppo for examina-
tion. T expected that, and can only hope
that they may geb thi ourrh

‘ He also writes me that thereis a punt-

ing press’ in one of our boxes, and that

pnntm:,r presses; are forbidden in Turkey. -

1 suppose he refers ‘to my type-writer.

Te has sent to our Consular agent in
Aleppo, - asking if it may come into the
country.’ Mennw]ule my. poor little type-
writer waits at the Custom House, a
dangerous instrmment as the Turks regard
it. - We hear nothing of the books tu.ken
from us at Alexandr otta.’

Well * well, . 'well ! “ hat sort of
government musb it be which stands. in
such fear of treason thab it considers it
needful to confiscate even the baby picture
Poor lonely babies, with never
a picture of Puss,” Wag, or Mis. Biddy left .
them ! The thing would be, indeed, -

‘laughable were it not so aggmvntmgr
. | Presbyteridn Observer. ‘ .




