
THE WEEEK.
flls tho universe, which is not imnpondorable, but bas
indeed been weighed, and must have a 'qnaiity answering
to extreme rigidity or incompressibility-for if yielding it
could flot transmit a pulsation witb rapidity. The weight
of the sphere of ethor, of which tho earth's orbit is a cîir-
cumnference, is placed at 4,400,000 tons, by Mr. J. M.
Clark (Trans. Can. Institute, October, 1891). There are
mnanY ways in which the velocity of lighit can be measured,
the easiest being that connected with the eclipsos of Jupi-
tee's moons. We know the mean times at wbich these
eclipses should bappen: also approximately the distance
of the earth from the sun. Now it is manifest that when
the earth is on the Eide of the suanenarest to Jupiter it is
a wbole diameter of the orbit nearer to that grand planet
than when it is on the side farthest from Jupiter. The
farther it is off the later these eclipses appear to ho ; the
flearer it is, the earlier. Henco the time needed for light
to traverse the orbit of the earth is easily noted, and it is
about M6 minutes corresponding to 186,000 miles, or
300,000 lýilometres a second. Now the number of lumin-
Oua vibrations must bo enormous ; in inverse proportion
te the tenuity of ether and the velocity of light. Also
the length of the light waves must ho vory smiall. And as
Clours correspond to sounds, each colour bavin-like
eauh sound-a different wavo iength, so we find that red
corresponds to four hundred millions of millions of
vibrations per second, whule violet corresponds to 50 von
hundred and ffty millions of millions. So the wave
iength of red is seven ten-thousands of a millimetre or,
say, one three hundred thousandth part of an inch ; that
of Violet larger or, say, sixteon or seventeen one mil-
iOnth parts of an inch.

Theouther simple colours are interniediate between
these, and as for the compound coloursï, they are like coin-
Pound sounds. As in the sounds of a fiddle string, of a fl ite
or of a bell you do not get the simple sonnd, but the sounid
modifled by varions harm.-onies, due to the instrument,
Whieh change its character and so diflèrentiate to thie ear
the PecUliar tonie of the violin, the finte, the beli-so with
Colours, the diierent vibratory motions of eacb con super-
impose themselves and givo rise to a resultant vibration
wbicb produces througb tho oye the impression of a comn-
Pound colonîr.

The well known phonomena of the colonrîngs of a soop-
bubble are thus to bo explained. Light strikes the biubble
and is reflectod both from the exterior and interior sur-
faces Of the tonnions fiai The iight which comes back
froin the inside of the film bas twice traversed its thick-
nsesa, and is thereforo so mnch behind that which is rellectedfrom the Outaide. The waves do not nsnally interfere at
tirst, and no colour is visible, the walls being thick and in
inovement. Shortîy, by evaporotion, they get thinner
and rostfuî, showing in patchles successîvely red, orange,green, blue and violet ; thon the bubble burats. If tbe
thickness of the bnbble is oqual to half-a wave iength oran odd number of half-wave lengtbs, thero wilho inter-
ference, i.e., extinction of light ; if to an even number
there will ho a reinforcement of the colour to whicli those
particular wave-lengîhs are due. To the dilUoýrences in
thicknos,, we thereforo owe the diflerences in coionr of the
bulbbies

If thon we place a reflecting surface, a mirror, behind
Il SOflitized film, and expose it in the camera, focussed on ared objeet,1 the reflected rays mnu8tIl intorfere " with thedirect rays, and the thicknes4s of the filmi will ho divided
ito .inst 80 rnany parallel sections as there are slemi-waveilengths of red therein. There wihi ho just se many 8Parallel pianos of dark points at which the nodes of inter- i

fe-rence occur, and s0 many planes of illumination at which8the ventral cuarves have their groatest extension. If thefilin be lOOOîh of an inch in tbickness, there will be threee
hundred sncb parallel planes of red-darkness, and threev
hundred of redîlight maxima. 0f course, as sou nd re-in forces F
sOUfid, as three hundred voices attnned aliko are loudor
than one' 80 there is a re-inforcemerit of the red-light by Pthis multiplication of planes reflecting red. The samne
with other colours;- a violet oject will in the saine filmProduce 160 or 170 sncb planes of wavo-nodes and ventrald
maxim,~ and if wo expose the spectruin to the plate, or 1I
8hould say the plate to the spectruin, wo shall have each m
colour producing, by reflection, its separato serios of such8
Strata.u

that i se in photography what is called a dryPlate; ta s pane of glass, covered with a filmi of collo-
dion, glatine, or albumen, soaked in a solution of iodide
or bromide of silver, and dried . . . of course in the dork.
When the light strikes it the most brilliant rays decompose I
the transîncent siîvrsaît, and particles of metallic sil ver t
are formed wbich rend or the plate more or iess opaque.
These particles are finer thon the matter which colours
the sinoke of a cigar, but the numbers of thein in the
film 'produce opacity-more or less according to the
ltensity of the light and the time allowed for decom-
Poition. If anyone bas not seen a photographic negative, t
ho wili flnd it worthy of bis inspection. Now it would
Oem that if we were to *place a mirror behind an ordinary 01

dry plate we should produce the effect of colour withont i
mlore ado, and I incline to the belief that this is possible, s
if we were to work with care and choose special plates. c(
fIOWever it is found that in drying the substance ofW
these films granulates and the grains are large enough to i
traverse several of the layers of silver particles which forra
Ithe planes of the semi-wave lengtk vent rai maxima, thus tc

breaking up their continuity. So a wet plate has to ho tl
168orted to ; one coated with both collodion and albumen b

b)y the Tauponot process is preferred. 'l-This filin contains
some haloid of potassium, either a chloride bromide or
iodide, but bromide gives the best results. Piungod in a
10 per cent. solution of nitrate of silver, bromide of silver
is formed within the substance of the filin, and'our thus
sensitized plate is ready.

We must now choose our mirror. A surface of silver
would ho imrfldiately dimmed by the chomicals froîîî the
film, so a surface of morcury lias been resortod to. A
holder is prepared, quite mercnry tight. The plate iB put
in the groove of the holder, which thus forms a box, the
sensitive film inside, tho mercury is thon poured in, and
the surface romainsi bright long enougb to permit the
completion of the procoas.

libre, however, we are met by the diliculty of
the vory different actinic power of the rays of differ-
entiy coloured hight. Ried bas so little eflect on sil-
ver saits that photographers I oad " their plate holdera
by ruby-light and develop by it too. Yellow liglit
is nearly as innocuons, and if you have a red and a
yollow pane, superimposed, in your dark-room window,
you can almost defy the ligbt to toucb yonr plate at
ail. By way of completing the paraliel between souind
and colour, lot me add that there are chomicai ofileots
below the visible colhurs of the spoctrum-band ; resembling
the unheard boss of the waterfall and the unheard trobie
of the sandfly's wing,

If thon we gave our plate oniy enou gh exposure to
brîng ont the violet and bIne tints, we should not have
given it enough to bring ont the yellows and the rods,
whiio if we had gîven it onough to bring out the reds and
yellows, we shonld have over-exposed it witb respeýct t0 the
blues and violets ; it wiil therefore ho Il foggod " as to
those-or tbey will corne ont black froin over exposure.

So Professor Lippmann resorted to the use of coloured
screons. Putting before bis Ions a solution of hielianthimo,
contained in a flat glass vessel wîth exactly paraliled
aides, ho shut ont aIl rays oxcepting red. When the red
raya had î<roducod thoir due effect, ho removed the red
screen, and by a yeîlow solution of bichromnate of potas-
siunm ho lot in red and green, stili oxciuding bine and
violet. Having allowed time for the green rays to do
thoir work, ho romoved the screen and thîns the bIne ,and
violet almost instantoneousiy (by conîparison) alliècted
the plat"ý.

Professor Lippmann found that while two hours were
necessary for the red rays to produce their full effect,
twonty minutes were enough for the green, and one or two
minutes for blIne and violet. In bis first oxperinionta ho
necessarily restrainotl the sensibiiîy of bis plates. In
later practice, ho reducod to ton minutes the time of
exposure ta red ligbt, and at last by dipping iii cyanine
the sensitized plates, ho prepared plates as sensitive 10
red as to bine, so tliot ho bas lately been able to photo-
grapb in six minutes a complote spectrum, without having
recourse 10 acreems aI ail.

The spectruin was that produced isy an 800 candie
power electric iight. By concen'trating sncb a specîruiu
with a Ions, il waa recently pbotographed iii two minutes
by Mr. Moitoni, bofore the Photo, club of Paris, and I
hope, next year, ta rep2sat the exporimoent before this
Society.

The developinent of the plate thus obtainpéd deinÂnds
a moment's attention. The iin'ge isi of course latentt
wben the plate is removod froin the camera. [t is pîunged i
int a bath of pyro-gallic acid and sesqui -carbonate of
ammoicia. When the iage becoînes visib!e, in black, it
is fixed in weak hyposuiphate of soda, wolI wash'gd, and
set ont to dry.

'rhen comnes the magicÂl apparition of the colours,i
each tint appearing in due sequence; a magnificent sight t
which it is said those cannot fully appreciate who have 1
not been privileged to 500 it.t

The film hoing swolien by the washing, the red has ita
planes of colour too far opart to reflect colour of any kind,ï
while the planes due co violet wave-longths are 4o for r
separated front each othegr that they roflect a red. As the
drying proceedsj, the red shifts towards its propor place,n
and in its stead, tho greon appoars, which in its turu givos a
way to bIne, and finally when the plate is dry, the violete
shows its Ioveiy tint at one end, whiloý the rod bas taken t
up its position at the other, to which it logitimately a
belonga. a1If the plate is under doveloped, it can ho intenaified,v
like any other-but you must use acid, not rnercury bichior-
ide, because it thickens thé'epi betwoen the pianos or r
layers, and by thua changing their distance aparî, destroya
the coloration. If you look at tho plate by transmitted dIight, you will, of course, see the compiemontary colours.t
In eîther case the colour con beat be observed by diffused
light, that is, undor a shade sncb as that givon by an awn-m
ing. s

The film con ho removed from the glass plate, and
transferred t0 white cardhoard by the ordinary method.

I have, perhapa, been somewhat prolix in this account
of the mode in wbich Lippmann has imprisoned colours
n the film of gelatine-as Edison flxed sound on the
surface of bis cylinder of minerai wax. I hav,, bowever,
condensed a good deal the accounts of the inventor ond of
his friond, M. Alphonse Berget, whicb have been published
n the Revue Scientifique.

They are hoth lustly proud that this discovery belongs
to France, the country of Daguerre, and I thýnk mysoîf
bhat the worîd is now apt, not to overvalue the Germons,
but to undervalue the French scientiats, whose logical
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îucthods and precision of argument andi process are worthy
of ail praise and imitation. Paris stili deserves, 1 believe,
the eulogium of our Bulwer Lytton 41 O, mon Paris-
foyer des idies et it u monde." Oh, mny beloved Paris,
birthplace of thought, eye of the worid! It remains for
experience to suggest improvernen ts, and 1 have brought
the matter forward bore that Canadians may be thinking
of it, too. It bas occurred to me that a polished plate of
alurninum mighit ho used instead of the mercury, and ià is
possible that a coating of mercury and tin put upon the
reverse of a plate in the usual inexpensive method of look-
ing-glass factories, and thon prepared, may givo good
rosuits. 1 amn, however, far from tbinking that a land-
scape or a portrait taken in colours by photochromy wouid
be artistically pleasing, even as the motions of horses, or of
athietos, taken on the instantaneous plate, are not satisfac-
tory to the eye.

MAJIETY IJIUDESTIY OR I JAIVODIESTY IN
SI1.4K]8 E'A RE/'l A' 'ET

C' IIARLES LAMB'S well-known plmadiing, in bis essay
on Shakespeare's Tragedies, for the reading of these

plays rather thian their acting is supported by a French
writer in a recent number of La Jievae Bleue, who bas
flot, words strong enough for the genins, the richness of
the poetry, the profnndity of tlioughit in Ilttamlet," which
yet bis Frenchi judgment does neot hesitate to pronounce to
ho a drama verv badly constructed for the stage.

Howover, thiat by the way.
But another reason given by M. Jules Guillemot

against acting Shakespeare is, that, hi8 wor Il is fullieo'
0l)scOflties which it is impossible for us to admit ini our
theatres."

Now, it is quite true that there is a roughor giving of
busses by Falstaff, and a coarser brutality of sneering y h
[ago than can ho fourni in plays of Molière : not, to speak
of the Engiish Restoration draina whoqe ontrageous
characteristics are in such striking contrast to tho ab8once
of sucb in the French draina of that or indeed of any
poriod. The contrast is beHt, shown, and in ail its mon.
strosity, when placing-for instance-Wychorley 's Il adap-
tation " of Il Le Misanthrope " side by side with tho origi-
nal: and onie mighit illnstrate this contrast, b> lryden's
Iladaptations " of Il The Tempest '> and IlParadise Lr)st."
But wben ail is said, flot only of Shakespeare'ei pîsys, but
oven of those of the [Restoration dramnatists, one fias to
keep in mind habits of thouglit, and customns of time and
place: Is there not the account of C1owper reading
IlJonathan Wild " to quiet pions ladies, and cansîng no
flutter nor distress; and did not a noble old ScottisHl daie
tEli Sir Walter Scott that in ber young days eveu Mrs.
Aphra Behn's comedios were read alond to mixed coin-
panios of decent mnen and womon ; îlot without otlence
sureiy in one sense, yet the more reading neot being beld
an offence ?

Apply ail that with ton fold force to Shakespeare.
And may one not say that if we could without otllonce
read ont II'Otheilo " wo should ho ail the botter for it.
If pnrity and prudery are not as often onemies as allies,
thon not only dramatists and satirists, but ruoralists, and
even ascetics sncb as Cardinal Newmnan, are very wrong
in many of their explicit statements. To be sure it is a
different question.

But going fnrther, and flot taking into account diffor-
onces of time and place at ail, is it flot astonishing to find
a critic going on to find obscenities in Miranda, no matter
when or where she is made known i M. Guillemot con-
tinues :"lThe sweet Miranda, one of the most exquxsite
heroinos of Shakespeare, whom many of those who profess
to be admirons of the poot know as much about as they
know of the province of Kiang-Sow in China, converses
,rith Prosporo and Ferdinand in a way that Zla wonld
not have dared to make Gervaise use with Conpeau."

No doubt Juliet and Miranda and Dcsdemnona hersolf
miarried thoir huqbands to hive with thomn in * joys of body
as well as in communings of spirit, and expressod the
enthnsiasin and longing that is in true marria ge wben
there is the belief that two natures can really ho united,
and that with animal passion in mankind thore can go the
absoluto consecration of mind and heart : Dosdoînona
was not the shamoless scoptic declaring lnst and love to bo
one and the same thing; liko [ago, and liko soîne of her
respectable shocked critics among modern mon and women,
bc they hypocrites or more unboliovers. Lt is woll, no
doubt, therefore, to remind us that Miranda is of flesh and
flood.

But bore lot ber speak ; and could the reador of fullest
worldly knowlodgo and oxporience flnd obscenities -one
asks pardon for the word-mn what she says?

'l do uot kiio%
One (of ioy cex ;Ho w<olu, 'cface î'reîî,hler,
Save, fr flO ly glace, mine ownI; nu, have I ceeu
More that t uay cdl1 lue,, than yon, goocd frien,,,1
And iny dear f ather: ho w featuros are abroai,,
1 aul ski1Iess of ;biut 1)by 1îny îodlecty,
TIhe jewel jiinîy ,lower, I1w,,id n,,t wich
Auiy comnpanion in the %, nid buit y<îil,
Nor can imîagination for,,,ia chape,
liecides yourc3elf, to like of. Buit 1 prattle
M<inething- t,,,, iildiy aud ,y father's preeepts
1 therei,, do,,forget."ý

"Do youi love <ne? " che aske IFerdiinand
Whi) ancwer,, as a true min, ,aving n,>t îul.y

I, lve,"''but "I1prize and nr'
Mi 1. arnia t,)!

To weelp at wiat 1 arn glad (if.


