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The Solar Echipse of Ilay 26th, 1852.
Extract from the Minut s of th Connc ot the Cannlio Instulude.

“ Resolecd, That Professars Cherriman apd Inving be ap-
pointed a Committee o draw up iestruetions for general
distribution relutive to the approaching Soke Felipse.”

Supplementary Report of the nbove Committecs

Read befure the Institntr, Junuary 1oth, 1855,

The Committee, appointed by the Couneil of the Canadian
Institute to draw up suggestions fer obmervers of the Solar
BEelipse of May 26, 1354, having received from several stations
in Canada accounts of observations made with reference to the
instructions published by order of the Indtitute, have thought
it advisable to lay thew betore the Todtitute in a connected
form, and at the same time, ax several of the phenomena men-
tioned in their former report have escaped observation, it
appeared desirable to enter at some length into the grounds on
which these phenomena were expected to ocenr and to examine
the probable canse of their not haning been observed.  Many
of the points thus invelved ave of considerable general interest,
and the explnation of them is in some cases not casy and even
doubtful; neither is information regarding them very accessible:
your Commmittee, therefore, will claim the indulgence of the
Institute while discus<ing these points with 2 minuteness, which
might be tedious and superfluous were they addressing professed
astronomers, but which way not he decmed improper in offering
to amatenr-observers the received or probable explanations of
the points in question.

Notices of observations have heen ieceived from the following
stations :—

1. Kingston, by Licut. Col. Baron de Rottenburg and Fred.
J. Rowan, Faq., from 2 position contiguous to Murney's tower.
Mr. Rowan used a smull telescope, by Troughton & Siws,
attached to a transit theodolite ; Baron de Ruattenburg a teleseope
by Dalland, three and a quarter feet focal length, with an object
gliss two and a quarter inches.  The mean time was obtained
from several double altitudes of the sun taken on the days
preceding the celipse and eontinued up to the day itself by Mr.
Rowan. The watehes used were of a deseription to be depended
upon, with a probable crror of thr ¢+ oursecondsonly.  The
register of the thermometers wa:  ~fully attended to by the
Messrs. Williams, of Kingston; on' sermometer was placed
in sunshine, the other kept in the shade; the one placed in
sunshine had its bulb blackened. The day throughout was
most screnc and eloudless, and highly favouruble in all respects.

2. At St Martin, Isle Jesus, Mantreal, by Dr. Chas. Smallwood,
who contributes a series of physical observations made at inter-
vals of fiftcen minutes. Tt is to be regretted that the day was
unfavourable, and thus diminished the importance which the
excellence of the instruments and Dr. Smallwood's well known
experience and skill would have given to such a series. e
observes, *¢ Clouds (Cum. Strat.) had been somewhat heavy for
some hours previous, but a few minutes hefore four o'clock they
cleared away and left the first contaet visible, and remained so
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with light clouds oceasionally passing over the sun's dise until
after the greatest obseuration The finad contact was obsenied
by dense (Rtratus) clouds which eontinued until Gh.-tim., when
the sun ve-appeared undet its wsual aspect.”

3. Toronto, the Observatory, by Sageant Jas. Wall.er, Cor-
poral A, Ntewait, and Gunner James Lily, R.A. - Physical
observations were taken every five minutes with the Obseryvatory
instruments, under the wsual precautions.  The small portable
Azbnuth-tennsit telescope was used for noting the times of
contact, which were given by the Observatory Chronometer
(2443), whose error and rate were huown. The day was in
every respreet Lnvourable.

4. Proseott, W, by the wewbas of the sub-committee,
Sergennt Thes Menzies, R AL, M. Ed. Fitzgerald, B.A., and
Mr, William Cooper. The telescopes employed were a two-feet
(regorian 1eflector, by Watkins & Hill, four jnches diameter,
and a thice and a hadf’ feet refiactor, by Dunn, with two and
thice quarter inchesapuatare. The magmitfying power employed
in cach was forty. The time was civen by an excellent portable
chrauometer by Arnold, whese eiror and rate for Toronto were
kuown, su approsimate slowance of Foue. 20s. beirg made for
the dificience of longitude between Prescott and Toronto. The
obsetvations weie made on the West Bastion of the Fort which
is sttuated on a gentle pising ground to the east of Preseott
The day was very finourable, the sky being parfectly cloudless,
though a buisterous wind interfered with the steadiness of’ the
t(’lcwuln(‘.\.

3. Observations were also attetnpted at Montreal, by Lieut.
AL Noble, LA but were prevented by clouds.

The followring talle gices the tunes of vcenricnce of the rarous phascs
ot the stelions named,

Prescott.®
4N, Tat 41942 N
Long75931%05" W?

Toronto
Lat 1.
long T2 W

Rinzston
o Tat i N0
| leng To 0t w2

Local times of ..o . Echpseannularbut  Partol eleren Annularand nearly

net centel di2ats absoured central
(, - home _——{i moE oy b 1t
osmmencement of Eelipe 3 418 ¢4 325 @) 4 03 195§
Com of Aunulanity . ... a 12 a8 ,i,; 2 .:g g:;g}
End of Annularity _ I L P '?) :t\li‘.il«lmb }
End of Eehpso. vee vever s ——\'. 20 5 sw s NOE Pt

The astronomical applieation of these (/imes is to furnish, by
comparison of numerous other statious, corrections to the tables
of the sun and moon, and also to give approximately the diffe-
reuees of longitude of the statsons themselves; but to enter into
these particulars does not fall within the scope of the present
paper-

The following tables embrace the Mcteorological Observations
forwarded from the different stations :—

* No. (1), Refracting telescope, J. B. C.; No. (2) Reflector, G. C. I.

§ This ohservaticn 3 teo late, a violent zust of wind at that time
shaking the telescopes so as ta render distinct vision impossible.
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At the beainning of the celipse, the wind was blowing fresh
from W.N.W., and continued so until 44.-45m., from which
time it gradually decreased till, at the annularity and afterwards,
it ‘was alimost calin,

The thermometers (dry and wet bulb) were mercurial by
Negretti No. 42 : they were attached to the N.1. end of the
platform in perfect shade, the bulb about three fect above the
tread of the banquette, which is gravelled, but shaded by the
parapet.

The soiar-radiation thermometer was a Kew Standard (No. 63),
with its bulb coated with lamp-black : it was suspended in the
entrance of a sentry-box facing South, the box being printed a
dark leaden colour, and forming a good position.

The thermometer for terrestrial-radiation was also a Kew
Standard (No. 64), protected from the sun’s direct rays, and
also by a concave of tin from the radiation of the ground, but
the exposure of this instrument was imperfect, and the results
are not to be depended on.
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The dry and wet bulb thermometers were the Observatory
Standards in their_usual position.

The thermometer finr solar radiation was a meveurial by
Watkins & Hill, its hulb covered with a coating of lamp-black
dissolved in spirit< of wine, and freely eapused to the sun’s rays.

The usual thermometer for terrestrial-radiation was employed,
its bulb in the fucus of w polished planisphere, and protected
from the sun’s direct rays.

In considering the metcorological effects produced by the ab-
normal extinction of the sun’s heat in an eclipse, it is evident
that these effect. are always mixed up with the erdinary changes
that are produced by the ever-varving conditions of the atmos-
phere and the other causes that determine the meteorological
conditions at i wiven time and place. and it i~ only by a com-
parison of results obtimned at numerous stations that these
latter ¢can be eliminated.  Kdll, an examination of cven the

few sets in the preceding tables will furnish several points of

interest.  Thus, at Montreal, the vise of the barometer is
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marked and steady 5 at Toronto, on the contrary, the parometer
sank during the early part of the eclipse, and then, after a
slight rise, remained pertectly steady during the latter half’ of
the period, showing that the rise at Montreal was not a pheno-
menon pecrliarly connected with the eddipre.  Again, at Pres-
cutt, the tension of aqueous vapour fell somewhat suddenly
about ten minutes before the annularity, reached its lowest
point five minutes after the end of the annularity, and then
increased during the remaining period ; at Turonto, the changes
are more trregular, but indicate, on the whole, a descent
throuchout ; while at Montreal the same fact may be noted,
though with still greater irregularity.

The following abetract gives the values of this tension for the
thice places at the times of heginning and end, and greatest
obseuration, and also the mean values for the first and latter
hah s of the duration of the eclipse :—

Montreal.

“Tcnsinn vl Vapour....... ! Prescatt, Toromo.

—_— i S —. [ DS [P
Beginning of Leclipec....... l 0-304 0459 0481
Mol 6w | aod
B Cwer | as
Mewnof Fnst Wit | 293 | 18 | 4s0
——— et ¢ —— c— s | v —e— ! - m——. m— ] — -
Muean of Latter Hslf ... 2890 i R 457

In the total eclipse of 1842, it was noticed at Perpignan
that a strong dew was depwsited after the total obseuration,
falling in drops from the leaves, the explanation of which is
clearly that the temperature of the earth had been more reduced
by radiation than that of the uir by the deprivation of the sun’s
rays, and to such an extent as to reduce the contiguous strata
of uir below the dew-point temperature, and thus canse them
to deposit dew. Tt is, therefore, a point of interest to examine
if, duving the eclipse, any increase of humidity can be detected
in the atmosphere, which can fairly be traced to such a cause.
An examination of the tables shows that none such can be de-
tected, the humidity decreasing at Toronto and increasing at
Prescott with abont cqual steadinese, while at Montreal the
changes are less regular, but give an increase in the latter half
of the period over the former.

As might be expected, the effect of the deprivation of the
sun’s heat on the tomperature of the wiris decistvely manifested
by the thermometiical observations, of which those at Toronto
and Preceott, having been made by standard instruments and
with all possible precantions, may daim a certain degree of
precision; those at Montreal are less available by reason of
the unfavourable nature of the day.  As regards the march of
the ordinary dry bulb thermometer, two causes are involved,
at first conspiring but afterwards opposing cach other, namely,
—the ordinary diminution of temperature by the decline of
day, and the gradual extinetion and subsequent restoration of
the sun's ravs.  In the earlier interval of the period cf eclipse
both combine to lower the temperature, but, luter on, the de-
seent of the sun and the gmdual enlargement of his visible
dise produee apposite effects, aud we ave thus prepared to find
the fall of the thenmometer not aftervards compensated for by
the subsequent rise. At Preseott, the fall during the eclipse
was 6°-3, and the subsequent rise only 0°-8; at Toronto, these
quantitics were 4°-6 and 3°-0; at Kingston 8° and 3°. The
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luwest temperature oecarred not at the pedod of peeatest oh-
seuration, but, as might have been antivipatad, sowewhat later
—at Prescott, 16 minutes after the middle off annulavity 5 at
Kingston, about 12 minutes ; and at Torontn, 20 minutes after
the greatest obseuration.

The normal fall of the temperature at Teconto on that day
from the beginning of the eclipse to the greatest obscuration 1s
1°-4, and that from the greatest obscuration to the end is 202
so that the diminution and increase of temperature due to the
obscuration and re-appearance of eleven digits of the sun's dise
would be respectively 3°6 and 5°-2, the wean of which is
4°-4—a result which i= approximative only 10 so far as the
actual march of the temperature of that day may have coineided
with the normal : and the climination of this passible lisere-
hancy is precisely one of those points which ean only be effected
by comparison of similar vesults ai many stations

The effect on a thermometer with blackened bulb freely
exposed to the sun's rays is of course much greater. At To-
ronto the fill was 23°40), at Prescott 13°-0, at King<ton 160-——
the minimum occurring in all at the greatest obscuration ; the
subsequent rise to the end of the celipse was at these stations
120:277°-% and 9°, the excess of the fall above the rise heing
due to the sun’s deseent in the Leavens.

Tt may be mentioned that at the Ob-crvatory, Toranto, in
additivn to the usual photugraphic traces of the selfrecording
magiietic instrunients, eve-vbservativus of all the instruments
were made consecutively during the eclipse, but no unusual
disturbance of any of the magnctic clements ocenrred

Awmong the most striking natural phenomena attending a
solar eclipse are the changes in the colour of the sky and the
aspect of terrestrial objeets.  Sach changes are attested by ob-
servers on all occasions, but the precise nature of them varies
considerably with the particular circumstane s of the loeality,
the nature of the day, and, in no slight degree, depends also
ou the idiosynerasy of the observer hinself. Thus we fiud, in
the historical records of difftrent cllipses, frum the year 40
A.D. downwards, that ¢ the blue tint of the sky became a livnl
colour,mixed withashade of purple;”’! that “the solar light paseed
during the progress of a solar eclipse, from its erdinary white
to yellow, then to vranze, and finally, befire complete mmer-
sion, the last vays were reddish ;72 that the character of the

complete obseurity was a *¢tint wan and livid, a shading of

olive-urey, which threw over nature, as it were, a verd of
woe ;7’3 that “ on the horizon over the sea line was a laree band
of red orange ;"% and again, “ on the horizon opposite the sun
rose a helt of from 15 to 20 degrees in altitude, whose colour
resembled that of red copper, while higher up, the sky was of
a sombre violet-tinted azure.”®  In another account, we rend
that as the obscurity increased, the remaining dayhgit had a
vellowish ti ize, and the azure blue of’ the sky deepened o a
purplish violet hue, and during the complete immersion, the
heavens, in the neighborhood of the sun, were uf a unitorm purple
grey colour, in the zenith of a purplish)violet, and oppo-
site the sun, broad bands of yellowish-crimson, intensely
bright, pervaded large portions of the sky, while the sea turned
lurid red.®  Qther observers note the increasing darkness to
be accompanied by a peculiar greenish hue ;7 in the zenith the
clear blue turning purple black ;¥ and opposite the sun, up-
wards from the horizon, the sky being largely and brilliantly
illuminated with rosy red;? or as others describe it, *“with
umguiﬁc'cnt yellow-orange or amber colour, contrasting strongly
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with the diak purplish-gicy of the shy averh ad, while in the
nvighbouwrhoud of the cuna sonbre leaden bce prevailed.”

Fyuadly striking are the vinious notices «f the changes in
the aspect of tarrestiial objects. So far back as 1706, it was
observed by Plantade and Clapiés, that  when eight digits
were celipsed, objects appeared ot an orang :yellow, ana at
eleven and « half they assumed a red tinge,”  The attention
of ok<ervers having been especially divected to this point by
Arago, the edipse of 1842 furnished nunecrous data from dif-
ferent quarters extremely cuvious and iateresting, Al agree
that » httle betore the cominencement of the total obacuration
the colour of surrounding objects beeame livid, and, in pati-
cular, the faces of persons assumed a wan and cadaverous ap-
pearance, the precise tint, however, being vaniously represented ;
thus, in some we read that objects appeared slightly yellowish
or reddish 5 in uthers, that the paleness partovk of an ulive or
olive-meen hue : again, that from a geenish tint they pussed
gradually to saffron according to some observers; to violet, ac-
cording to others; described by another, as if' they had been
seen by @ Bengal light.  So the landseape of an_extended plain
had @ greenish cast, and the waters of lake and river assumed
a frighttul leaden appearance, while the sea is deseribed other-
where as gloving with lutid red,

Before entering on the various explanations that may be
offered for these phenomena, we may eanmine what was 1e-
warked in the present eclipse, bearing inmind that we can only
expect i a partial edipse imdications, probably fiint, of these
great changes attendant vu a total one.

From King~ton, we learn that “at the period of wreatest
obseuration, the appearance of the landscape under the sun was
lurid, and seemed as it viewed through glasses of a neutral
tiut  The obscuration was very palpable, aud quite different
from the widinary shades of cvening.  Nothing remarkable
wits observed in the portion of the heavens vpposite the sun in
the castern horizon.”

At St Marting » at 4h. 50me., till some time after the
greatest olscaration, the heavens appeared of @ pale yellow
hue, . L A large mass of douds (ew. strat.) Jag on the
eastern hwrizon, which incicased ju Blackness as the light of
the sun decreased.”

At Torontu, **at the greatest obscuration (oh. 04am.) a dull
red or brawn tinge round the horizon, to E. and 8 15, reflected
s strongly as to affect the appearanee of terrestrial objects, of
individuals, and their dress.”’

At Preseott, o entious instance occeurred of the variations
that may happen in the deseription of the sune phenomena of’
shade and colour by different individuals.

Some time hefore the annularity commenced, one of the cb-
servers detected a red tinge in the inereasing darkness on the
hotizon towards the 8.E., and called the attention: of the rest
to it, but all of them denied any perception of it. Thinking it
ight be an uptical illusion arising from the continued use of
@ coloured glass, this persou vested his cye for some time,
and on again looking in that direction, was convinced of the
existence of the tint still more strongly. It was again denicd
by the rest, who could see only a geay like that of early dawn.
The observation was of course set duwn as doubtful, but is de-

1. Halley, 1715, 2. Bran, 1812,
3. Pinaud and Boigivand, 1842, 4. De Pacen, 1812,
5. Piola, 1842, 6. Hind, 1831,
7. Robertson, 1851, & Ay, 1851
9. Airy, 1851, 10. Swan, 1851,
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visively confirmed by the evidence of several in the observations
at Toronto.

As the annularity approached, the lndseape assumed a pe-
culiar sombre hue, differing sensibly, though in what it is hard
to say, from the shades of’ evening, or of & sky overcast with
clouds, and during the annularity that strange lurid appearance,
s0 often remarked, rested on terrestrial objects, giving to the
arey stone buildings of the Fort a greenish tinge, and making
the fuces of individuals look ghastly and corpse-like.

Tt will be colleeted from what has;.receded, that the changes
of coivration referred to, thoeugh v, vrying in detail ou different
occasions, and even variously represented by different persons
at the same time and place, present some features in which all
agree, such as the red or orange tinge on the horizon, the
purple gray of the zenith, and the lurid green of light-colvured
terrestrial objects. The question arises—Can these eireum-
staneces be accounted for, considering them as due to the vary-
ing action of the sun’s light on onr atwosphere? or are we to
infer that the quality of the sun’s light is different at different
points of his disc 7~ To the latter we are able to reply in the
negative; for in this case the solarspeetrum furmed by refraeting
the sun’s rays through a prism would underzo modification in
color during tre progress of the eclipse. The experiment was
tried on this vccasion by Dr Smallwoud, who states that ¢ the
speetrum exhibited a very slight increase of thered ray,” which
is sufhiciently accounted fur by the descent of the suu tuwards
the horizon.  Conclusive as this is, anothur test of the same
might have been affurded by an observation suggested by the
Committee, namely—an examination of the coronze formed oc-

asionally when a light cloud or haze interposes before the sun's

dise.  The evlors of these rings (first recognized by the cele-
brated Young s a problem of iuterferences on the undulitory
hypothesis of light) would have varied from those of the un-
eciipsed sun ; but the cireumstances favourable to their occur-
rence appear to have been wanting on the present occasion.

Dismissing, then, the hypothesis of any sensible variation
in the quality of the sun's light in different points of his sur-
face, it remains only to see if the observed facts can be accounted
for as atmospheric phenomena. The whole question of the
illumination of the sky is one of great =ubtlety and delicacy,
and to the sagacity of the great Newton we owe the funda-
wmental idea of its explanation, namely—¢ that the particles of
the atmosphere have no proper colour of their own, but that
they more casily reflect the blue and transniit the red rays of
the white solar beam.”  So that of a pencil of parallel rays
falling on u spherical particle of air or vapour, one part is
transmitted, another is reflected in all divections as if’ the par-
ticle itself were a source of radiant light; in the former, the
colours towards the red end of the spectrum predominating ; in
the latter, those towards the blue. It is to this reflection or
seattering we owe the weneral blue colour of the heavens, the
iltumination of twilight, and the diffusion of light in the day-
time. ¢ Were it not for this,” says Herschel, ¢ no objects
would be visible to us out of divect sunshine ; every shadow of n
passing cloud would be pitehy darkness; the stars would be
visible all day ; and every apartment, into which the sun had
not direct admission, would be involved in norturnal obscurity.”
Suppose, now, a speetator to direct his sight towards once point
of the sky. his eye will receive from the acrial particles along
the line of vision, first—those ravs of the ~un which, falling on
them after direct passage through the atmesphere, arve veflected
to the eye; seeondly, those, also, which, having been already
reflected one or more times among the whole mass of particles
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of the atmosphere, have also fullen on this line of particles, and
been by them again reflected in the same direetionas the former
to his eye.

The colour of the spot of skr at which he looks will he de-
termined by the combination of thews two lights, which we may
distinguish Ly the terms ¢ divect”™ sud ¢ indivect 5 the
furmer being, under ordinary srcumstances, much the stronger
of the two, and ziving the charaeter to theenlmr — This direct
light, as already stated, loses its blue by tanemission and its
ved by reflection, so that the final unt, on reaching the eve,
and by cansequence, also, the colour of the <ky, will depend on
the length of path and the deusity and muistwie of the stusta
traversed by it.  "Thus, under all circumstances, in 2 clear sky,
the zenith will be decidedly bluer than the horizon, the blue
tint diminishing as we descend, buth un account of the smaller
vertieal height compared with the hinizontal range of the air,
and also on wecount of the inereascd density and moistwie of
the strata nearest the earth’s surfuce. )

Again, at mid-diy, when the sunis at bis highest, the length
of path for the zenithal vezions will then be the shotest, and
the blue tint of the zenith will be stronzar than at any other
time of day, and on the hotizgou, for shuilar easons, 8 grey
tint prevails, often nemly white. A~ the sun descends, the
Llue in the zenith fades, aunl the ol predominates on the
horizon, till at sunsct the e dicht tansmitted though the
luwest strata of air, often cha 2ol with nwisture, farnishes on
the horizon, in the ueighbowhowd of the sun and extending
fiom him on both sides, a iillant vold, which whitens towards
the zenith, and may often be seon to assume, as we aseend,
the ruccessive colours of the spectinm from red to blue-gray.
Opposite to the sun may often be woen a patch of red light,
which attains its greatest intensity just as the sun sinks helow
the horizan, and is even wore dedided than that in the west,
the rays forming it havines twice had to traverse the lowest
stratum of air and vapour.  When the «un sinks below the
horizon, the direet light i~ intercepted from the east by the in-
terposition of the carth, whose shadow i< pret «ted on the sky
in the form of a cireular segment s the cky * this is jHu-
minated solely by the fudivect lisht which has | oceeded by
reflection throngh the higher strata, and is conseuently Bue,
rendered still more marked by contiast with the swrrounding
red.  When the sun has sunk, amd the direet light is wholly
cut off, the only lumination ot the heavens is by the dudireet
which, as night proceeds, i~ given by more and more nu-
merous reflections, and becomes in propumtion more and more
blue.  Applying the same explanation to the effeet produced
by the opague budy of the moon interposing hetween the sun
and spectator, we see that in o partial celipse, the direes light
being more or less cut off, the /udivict heeomes proportionally
of more importance, and has more cffect in detenining the re-
sultant colour of the portion of sky consddered. It is ako
evident that its effect must depend mmeh on the altitude of
the sun at the time, and the position of the spectator in the
shadow. In the zenith the dir £ light being intereepted move
or less, we should expeet the blue 1o be more decided, and if
the sun be somewh~% low in the heavens, this blue would he
mixed with the Judirecs vays from the horizon, and thus ac-
quire a purple tint.  Oun the horizan, again, the part in deepest
shadow loses not enly its irecs light, bt zlvo that portien of
the fndivect which is oidinily furnished to 3t by the zenithal
regions ; its rewaining Hlamination coming from shata Jower
down would necessarily show the red tint g0 constantly observed.
For intermediate portions of the sky. the prevailing tint would
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be intermediate to these, and much the greater portion of the
heavens would be tineed with green, as we often see, in a fine
sunset, the goen commeneing within 15° of the horizon. Weare
thus furnished with the clue to the varioas and even discordant
appearances cited above—the lurid red on the horizon, the
sombyre purple of the zenith, the leaden sky, the green tint of
the Tandseape, and the ghastly appearmnee of persons by means
of this green tint (rendered more striking by contrast when
projected against the  burning” horvizon), and also the reddish
tinge of objects when seen by this same light from the horizon
reflected on them.

In the sugeestions published by the Institute, it was remarked
that we emld not expeet that ¢ {he effeets deseribed as produced
on the animal and vegetable ereation by the entire deprivation
of the sun’s light in a total eclipse will be at all nuticeable in
the present case ”  This expectation hus buen to sume degree
falsified by the event.  Dr. Smallwood records that at the time
of greatest obscuration “a melincholy  stilluess  prevailed;
sttneds xeemed more pereeptible ; frogs commenced their eroak-
ing, und my own fowls retired to roust, an Udid not re-appear
that evening At Presentt, some tume pigeons, which were
flyine about the fart, retired to their cote sume time before the
annbarity commencad, and did not re-appear ; a great number
of martins had been also flying about during the carlier part
of the eclipse, but during the annularity not one was visible ;
the various xounds of animated life were all hushed during this
period, except the croaking of frogs, which went on with in-
creased vigor.

In opposition to this, we find at Torunto that, at the greatest
obscuration and  throughout the eclipae, © birds are singing
cheerfully on the trees and cows lowing,” and yet the dikncss
coubd hardly have been perceptibly less at Toronto than at
Montreal or Prescott.*

It was suggested in the Tustructions, that it should be no-
tice'd whether a well-defined shadow of 2 cross or stafl thrown
an o wadly, be subject to any flichering wotion, especially about
the edges, aud whether any moving bands or patehes of light
ate seen to traverse the wall or ground.

Neither of these phenouicua was observed. " probably for
the same reason, viz., that the diminution of light was not suf-
ficient to admit of their becoming so0 maked # nut to eseape
observation. These vaviations of light had been vbserved by
M Arage when the sun was shiniug on a screen under ordimary
civcumstances. e at onee attributed the phenomena to the
changes going on in the different strata of  the  atmo-
sphere, by means of currents, variation of temperature, &e.,

¢ When thic paper was read at the mecting of the Institute, Prof.
Croft made some remarks on this ~ubject, which he has obligingly
commumicited to us, as follows:—

« Previous to the celipse, T had caefully noticed the time at which
the poultiy in oy yard went to rvost: and having observed 1t for ten
o twelve days, found that they all retired 2 few nnnates hefore six,
or about that time, excepting <eme Shanghaes, which were always
sotive tiill ~even. or even later.  On the day of the eclipse, being husily
engaged making <uch observations on the ohscuration as I could,
I torgot to look after the fowl:, until about five or ten minutes after
four, when, on luokigg 1ound for them, 1 discovered they had all gone
toreest At this tiue, scarcely any diflerence was perceptible m the
ieht of the <y, and yet the finls were all senwble of 1t, excepting
the Shanghaes, who, however, alvo vanished about half-past fuur.
At half-past five, alinost 2}l of them were again running aheut the
Mando 1 tascied, but T will not <tate positively. that [ noticed a1 great
dimputi in the number of fhes, which at that time of the day are gene-
perdly very plentitul. 1 Leg also to confirm your statement with 1e-
gad to the <ohastly appevance” produced. tis was particularly re-
watked by anumber of Iadies who were using my telercope.”
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and also perecived that the appearance ought to be more
marked in proportion as a less nmount of the sun’s disc should
remain visible.  Ie accordingly desired several observers to
direet their attention to a wall on which the sun was shining
during the progress of the eclipse, but without telling them
the result which he expected.  The testimony borne by these
persons was decisive; they all deseribe the sun’s light as be-
coming flickering just before the commencement of the total-
ity, and state that alternate bands of light and shade, in some
cases of various colours, scemed to run over the surface of the
wall; these were in some instances so marked as to attract the
attention of children, who trivd to run after and lay their
hands upon thew.  The same phenomena recurred at the end
of the totality, lasting, huwever, only a few seconds. It is,
therefure, quite pussible that though the phenomenon in ques-
tion did exist duriug the eclipse of 1804, and in a greater degree
than during vrdinary sunlight, yet the diminution of the vistble
surface of the sun wmay not have been suflicient to exagzerate
the appearance to such an eatent as to make it remarkable to
an unpractised eye.  The only peculiarity remarked by any of
the observers, with regard to shadows, was that it was noticed
at Kingston that when the annulus was formed, the double
shadows cast by the sun were very perceptible.

It was, perhaps, scarcely to be expeeted thatany trace of the
moon’s shaduw should be seen in the present iustance. Its
appearance at the end of the tutality of the eclipse of 1851 is
thus noticed by Mr. Airy. e says, after describing the re-
appearance of the sun, *I withdrew from the telescope and
lovked around ; the country scemed, though rapidly, yct half
unwillingly to be recovering its usual cheerfulness. My eye,
however, was caught by a duskiness in the 8.}, and J imme-
diately perceived that it was the celipse-shadow in the air, tra-
velling away in the dircction of the shadow’s path. For at
least six seeonds this shaduow remained in sight, far more con-
spicuous to the cye than I had anticipated.” In the case of
the annular cclipse, it is to be presumed that the atmospherie
illnmination was generally too great to admit of the shadow
being thus visible.

Awming the astronomical vbservations suggested in the In-
structions are the following :—

I. The moon’s limb appearcd scrrated at Toronto and at
Kingston.  The observer at Turunto remarks thatat 4k, 35m.,
when six digits were eclipsed, © the edge of the moun in pass-
ing over the sun's surface, appears jagzed or serrated ;" and
again, at Sh. 38 m., “the edee of the moon vu the sun's sur-
face very jageed, the sun’s dise and cusps well defined.”  In
the report from Kingston we have the following, “The moon’s
limb was remarked as slightly serrated in passing over the sun’s
dise, the greatest amount of incquality being towards the ex-
tremity of the eastern limb. .\t Prescott, however, the limb,
as viewed through telescopes of considerably higher power, ap-
peared remarkably free from all irregularities.  This appear-
ance of a serrated edge is caused by the existence of laree
mountains on that part of the moon’s surface, which forms the
boundary of the hemisphere visible from the earth.> We have
other indications sufficiently decisive of the existence of such
mountains on the lunar surface.  Forinstance, were the moon’s
surface perfectly smouth, the line which divides the bright and
d- .k portions of the dise, wheu partially illuminated by the
sun, would be evenand sharp 3 whereasit is perceptibly jagecd,
even to the naked eye: the mountains in the neighbourhood
of the dividinge line 'hzning the sunnearly iu their horizon, and
therefore throwing very large shadows; and, on the other
hand, bright spots are often to be scen on the dark side of the



1855.]

boundary, being, in fact, the peaks of high mountaius on which
the sun is shimng, although his rays are intereepted from the
valleys in the same neighbourhood.  Again, when a star is oe-
culted by the moon, it is scmetimes seen to run along the ex-
tremity of the dix, alternately appearing and disappearing ax it
is suceessively h lden by the mountains on the edge, and
allowed to shine through the hollows between them. These
mountaing may be much more considerable at one part of the
cireutnference than atanother @ and although, speaking roughly,
the moon always keeps the same face turned towards the carth,
yet in consequetice of her librations, and the different positions
of observers, the portion which forms the boundary of her visible
hemisphero will vary, though within small limits.  Conse-
quently, it is quite possible that the edge of the moon’s disc
might appear serrated during one eclipse, and smooth during
another; but it is difficult to understand why at the sume time
the moon’s limb should have appenred serrated to one observer,
and to another, at a comparatively short distance from the
former, perfectly sharp and smooth,  This is the more remark-
able, because, at Prescott, a phenomenon was observed which
depends upon this mountainous boundary of the moon, viz.,
¢ Baily's beads.”  These have been observed both in total and
annular eclipses.  In the case of a total eclipse, just at the
commencement of the totaity, that is, just at the moment when
the eastern limb of the moon i coming into contact with the
castern limb of the sun, the very narrow bright segment of the
latter body becomes broken up into brilliant irregular portions

called, from the person who first observed them, ¢ Buily's
beads.”  The same appearance is also ub-erved at the end of
the totality. This phenomenon is certainly a result of the un-
cvenness of the lunar surface; the “beads” being nothing
else than gaps between the mountains, through which the sun
can still be seen.  The Astronomer Royal thus deseribes their
appearance at the beginning of the totality of the eclipse of
1351, pointing out very distinetly the cause to which he con-
siders them due.  He says, 1 took off the higher power, with
which I had seratinized the sun, and put on the lowest power
(magnifying about 34 times).  With this I saw the wmountaing
of the moon perfectly well. T watched carefully the approach
of the moon’s limb to the sun’s limb, which my graduated dark
glass enabled me to do in great per-:ction. I saw both limbs
perfeetly well defined to the last, and <aw the line becoming
narrower, and the cusps becoming sharper without any distor-
tion or prolongation of the limbs. I saw the moon’s sermated
limb advance up to the sun’s, and the light of the sun glim-
mering through the hollows between the mountain peaks, and
saw these glimmering spots extinguished, onc after the other,
in extremely rapid suecession.”  In the case of an annular
eclipse, the same phenomena are observed, but in an inverted
order. The first appearance of the beads is at the moment
when the western edge of the moon is just detaching itself
from the western edge of the sun.  If the boundary of the dise
of the former body were perfectly smooth, we should sce the
bright disc of the sun surrounding it gradually and continu-
ously, until the whole surface of the moon became projected
upon that of the sun. Instead of this, however, when the an-
nularity has very nearly commenced, and consequently only a
very small segment of the circumference of the sun is obscured,
that remaining segment, instead of being gradually revealed,
becomes suddenly bright in a number of points, with dark
spaces intervening ; the bright spots increase in size, and seem
to run into each othe~, until the moon’s b is at length
wholly surrounded by the bright dise of the sun. A similar
appearance recurs at the end of the annularity, when the cast-
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crn Jimb of the moon joins the castern limb of the sun.  These
beads were seen by oue of the observers at Prescott, distinetly
at the beginning of the annuiarity, and with less clemness at
the end ; and the fact that they were visible is sufficient to
prove that, althought the moon’s limb did not appear jagied
i passing over the sun's dise, it really was uneven, and that it
must have heen in consequence of svme peculiarity in the in-
struments or colored glasses emploved that the serrated edge
was not previously observed.  The beads were not distinctly
observed at Kingston, but we have the following remark in the
report from that station, ¢ On the first contact of the western
limbs of the sun and moon, Baron de Rottenburg remarked a
slight uppearance of the iight as it were running along the line
of contact, but not vith that degree of brilliancy or certainty
which has been recor fed on similar oecasions.”

Another indication of the unevenness of the surface of
the moon appears in the fact, that at one time during
the progress of the eclipse, the horn or cusp of the solar dise
was observed at Montreal to be slightly blunted, which must
have been caused by the existence of a kuge wountain just at
that part of the maon’s limb which, at the time in question,
appeared to join the sun’s limb, It has, indeed, been sugeested
that this appearance of bluntness in the cusp might be pro-
duced by u lunar atmosphere.  The efivet of such an atmos-
phere would certainly be to distort perceptibly the shape of the
nrow creseent of light, when the eclipse was considerably
advanced.  The 1ays of the sun would be bent inwards by pas-
sing through this medium, and thus a small portion of the sun
would become visible, which would not be seen if' this lunar
atmospleere did not exist, and the extremity of the bricht scg-
ment would, in consequence, appear blunted.  The eaistence,
therefure, of 2 lunar atmosphere would account for such an
appearance as that noted by Dr. Smailwood; but we must not
infer from the phenomeanon that cuch an atmosphere really
does exist. s has been before rematked, the existence of a
large mourtain at the part of the moon’s dise which intersects
that of the sun would also account for the appearance : and
that thix, and not the former explanation, is the true one, is evi-
dent from several considerations.  In the first place, theve is
pretty conclusive evidence, from other sources, that no such
atmosphere does exist in the moon : no atmosphere, that is to
say, capable of semibly refracting Jight passing through it.
Thus, in the case of the oceultation of a star by the moon, if a
lunar atimosphere existed the star would continue to be visible
by reason of the refrction after the moon's dise was 1¢ally in-
terposed, so that the disappearance of' the star would be post-
poned in conscquence of the existence of such an atmo=phere ;
and as the time of re-appearance would be anticipated by the
same amouut, the observed time of occultation would be shorter
by twice that amount than the time given by calculation.  No
such difference, however, is observed. Again, if the moon
were surrounded by an atmosphere containing any appreciable
amount of vapour, the extinetion of a star’s light by an occul-
tation ought to be gradual, and very faint stars ought to become
invisible before the proper time of vecultation, as the moon’s
atmosphere would be sufficient to intercept their light. This
is also contrary to what is observed; for, during an eclipse of
the moon (which, owing to the absence of diffused light, is the
most favourable time for making such observations), stars of
the tenth magnitude are seen suddenly extinguished by the in-
terposition of’ the moon’s dise.  And, in addition to this evi-
dence from other sources, it is clear, that in the case of a
solar eclipse, any alteration in the shape of the bright crescent
produced by aun atmosphere about the moon, avould be of 2
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comparatively steady and permanent character, being subjected
only to variations due to changes in the state of that atmos-
phere; whereas, on all occasivns where a blunted horn has been
observed, it has been ouly « transicnt phenvmenon.  Thus, in
the cclipre of 1342, M. Arago notiees that each cusp was
repeatedly blunted and 1ecovered its natural form.  Again,
there appears to be no Cvidenee ur any prolungation of the bright
segment, which wauld certainly be produced by the existence
of such an atmosphere.  And, what is perhaps the most cun-
clusive evidence of all, eclipses have been repeatedly obseryved
without the cusps being seen to be bluuted at all; as was the
case in the eclipee of 1834, the cusps having appeared perfectly
sharp, and free from all distortiun throughout the eclipse to the
observers at Prescott, Kingston and Toronto.  We may, there-
fore, safely aseribe the plicnomenon vbserved by Dr. Smallwoud
to the existence of a considerable mountain on the portion of
the moon’s dise forming the extremity of the cusp.

1T At 44 $9m. 155 @ minute bright spot was scen at King-
ston on the surface of the moon, near the eastern cusp.  Seve-
ral theories have been suggested to account for the appearance
of such spots, which have been frequently observed.  The first
mention of them is by Ulloa, who, in the total eclipse of 1778,
“aaw in the N. W. region of the moon a luminous point,
shining successively as brightly as a star of the -tth, 3rd and
Znd order.””  This phenomenon received from him a very
strange explanation, viz., that the moon is penetrated by a sort
of long tunnel, through which the sun’s dise could be scen.
And the same hypothesiz, dlightly modified, was adopted by M.
Valz, who observed the eclipse of 1842 at Marseilles, It secms
strange that sueh hypotheses eould be geavely set forth, It is

obvious that, if such were the real cause of the appearavce of

these lnminous spots, instead of being momentary and variable
phenomena, they would retain theiv brillianey at least for some
considerable period ; and, morcover, it such gaps existed, they
could scarcely il to be observed as shadows on the full moon,
considering the magnitude of the astronomical instruments now
cmployed.
such bright spots might be due to the existence of active vol-
canoes on the moon's surfice, which several astronomers have
famcied they have seen.  Thus Hevelius asserted that the
wwuntain known as Aiistarchus + appeared reddish and seemed
to burn ”’ ; and several other astronoters—among whom we
iy ictaaon Sir W Hersdwd —have recorded similar appear-
aiees, It scems, Lwweva, probable that the voleanie charac-
ter of these muuntains cannot be maintained. The flichering
appearinee of the lizht—uon which the hypothesis materially
depends—secs wholly due tu atmospherie causes, as it is not
ubserved when the shy iy dear, and the air still. - The other
grounds ou which the suountuin in question has been conjee-
turcd w be a voleanu, are, that it has been distinetly seen
duwring a lunar edipsc. aid that it is often very conspicuous at
the tie when the moon 15 newrly new, aud when the portion
of her dise not illuminated by the sun is seen by aid of the
lizht reflected from the carth.  In the latter case, it we suppuse
the wountain to have a smooth table land at its swmmit, and
the ~ides tu be rugzad and brohen, it is casy to understand that
the platean at the top would reflect niore light than the sur-
rounding regivns, and su appear brighter. But it seems ahinost
Tpussible to accvunt fur the continued brightness during «
Tuuar vllipse, when there is actually no light falling upon the
wivull, exeept by supposing the apot in questivn either self-
Tumdsiuns, or, at any rate, apable of giving vut during the
durhuess the light provisusly absorbud. O cither supposition
the appuaranet o a bright spot on the woon during a sular
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cclipse might be accounted for, supposing it to have been
ubserved by several persons, and for some considerable time.
But it scems that whenever such appearances have been
observed, they have been temporary, and that they liave been
nuticed only by a few vbservers.  Thus, in the eclipse ot 1842,
neither Mr. Airy, nor Mr. Baily, nor M. Arago perccived any
such biight sputs ; and, thuugh they were vbserved by others,
the vbservatives do not present aceordance cither in time or
positivn—which cvidently suggests the enquiry, whether these
appearatices way not be vptical lusions.  That a person might
be deceived in this respect is evident from the fact that one of
the vbservers at Prescott repeatedly thought he saw such a sput,
but as on moving the telescope the spot moved with it it was
at vnee evident that it was due to some particles of dust or
accidental inequality on the object-glass scattering the sun's
rays.

HI. None of the obsorvers of the eclipse of 1854 suceeeded
in secing the portion of the moon's dise exterior to that of the
sun. It was seen by M. Arfgo during the eclipse of 1842,
and is thus deseribed by him :— About 40 minutes after the
commencement 0¥ the eclipse of July Xth, at Sh. 35m. by our
cluck, T saw the outline of the moon delineated upon the
heavens. It formed accurately the prolongation of the dark
cireular are which another portion cf the same limb traced on
the surfice of the sun, and joined itat two points on the bright
limb of the Iatter body.”  The same appearance is thus noticed
by M. Flaugergues, who observed the eclipse at Toulon. “ To-
wards the middle of the increase of the eclipse, the dise of the
moon was visible about 25° beyond cach of the points of
interseetion of the cireumferences. When the celipse amounted
to cleven digits, all the dise of the moon became vistble.”

In the Instructions printed by order of the Institute, it was
pointed out that this phenomenon would certainly escape ob-
servation, if' the lenses of the telesed pe were not perfectly po-
lixhed and scrupulously clean, and it was probably chiefly to
the fact of the former condition not being fulfilled, that we
must ascribe the failure of the observers in this respect. To
explain why these precautions are essential to the success of
the observation, it will be necessary to point out the mode in
which the moon’s dise does beecoms visible under these circum-
stances.

The explasation which would at first offer itself, and whick
was assuiied tu be the true one by sotie observers in 1842, 1y
that the moun’s dise might be rendered visible by the twice-
reflected light of the sun, which is called by French astrone-
mers, “ la Jawmitre cendrée, ™ and which has been by sume
English writers termed ¢ earth-shine.”  That this light iy,
under certain drcumastances, sufficiently strong to render the
muon’s dise visible, is cvident to any uvne who has remarked
the appearance of the moun when very young, when not only
the suall crescent illuminated by the sun’s direet rays is visible,
but we can also sce the remainder of the dise of a peculiar
grey colvur.  This is owing to the fact that at that time the
carth as scen from the moun is nearly full, and that the light
reflected from the carth tu the moun is strung envugh, when
reflected again to us, tu render visible the part of the moon not
illuminated by the dircct rays of the sun.  Is it possible, then,
that when the eclipse has begun, the portion of the muon ex-
teriur to the sun should be rendered visible by this light?  In
order tu answer this yuustivn, it will be necessary to ascertain
under what conditions an vbject becumes visible, cither by the
naked cye or through a telescope. It is evident that we have
to take into account sumething besides the actual amount of
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light coming from the object, since the same degree of' illu-
mination whieh, under certain  conditions, will render the
body visible, will under other circumstances, fail to produce
any sensible tmpression.  ‘Thus, for example, the lumicre een-
drce, or carth-shine on the moon, which 1+ pereeptible by the
naked eye after sunset, cannot be deteeted with the aid of' a
telescope while the sun is above the hovizon.  This difference
is due to the dispersive power of the atmosphere.  When the
sun’s rays fall wpon any one of the minute particles of the air,
they are reflected in all dircetions, und the particl , as has
been before remarked, becomes virtually a luminous point.
The result of these reflections at all the partieles of the air is
the appearance of the bright blue sky; and wher we turn 2
telescope towards any portion of the sky the field of view is
illuminated by what we may call the lizht of the sky, that i,
by the light of the sun which has been refiected from the par-
ticles of' the atmosphere.  1f, now, we diveet the telescope,
during daylight, to a heavenly body, the ficld of view will be
illuminated generally by the light of the sky ; and the part of
the field where the image of the body is formed will recetve
the proper light of the body in addition to the light of the sky;
conseqguently, the visibility of the hody will depend upon the
excess of light upun thix spot, above the general illumination
of the field ; and it is obvivus that this excess will bear a ratio
to the whole illumination, which will vary with the intensity
of the light of the sky.  In order that the irage may be visible,
it is found by experience that this excess must be equal to at
least one-sixticth of the general illumination ; if this is not the
ease, though the image of the body is really formed upon the
field of view, our eyes are incapable of distinguishing it from
the surrounding parts of the ficld.  Thus the wreater the bright-
ness of the field produced by the atmospheric reflection, the
less will be our chance of secing a luminous hody situated be-
youa the atmosphere. As an illustration of this may be noticed
the powe. of seeing the stws by daylight through a long tele-
scope or “ube.  When the eye is unprotected, the reting is
illuminated by rays reficeted from nearly half the atmospherie
particles above the horizon ; whereas, when we look through a
long tube, it is only from particles situated in a comparatively
small region that the eye can receive light, and thus the light
of the star becomes of greater importance—bears a larger pro-
portion to the whole illumination—and may, if the tube be long
enough, become as much as one-sixticth of the general illumi-
nation, and thus render the star visible.

To return, then, to the moon’s disc as seen beyond the sun
during the cclipse. TIs it possible that the lumidre cendrée can
be the cause of its being thus visible?  If so, that light must
be equal to at least one-sixtieth of the light of the sky received
on the field of the telescope in the neighbourhoud. Now, this
twice reflected light is very feeble, and the exterior portion of
the moon wasseen by Arago in 1842, when not more than half
the sun’s diameter was eclipsed, and when the atmospheric
illumination must therefore have been fir more than sixty times
the lumiére ceadrée. Consequently this explanation of the
phenomenon is inadmissible.  In fact, according to Arago’s
cxplanation, which scems almost certainly the true one, the
moon’s disc is visible under these cireumstances, not because
the illumination of her image is greater than that of the sur-
rounding ficld, but because it is less so. It is scen just as the
portion of the moon which is between us and the sun, as a dark
object on a bright ground. This bright ground is an object of
considerable interest as proving almost conclusively the existence
of a non-luminous atmesphere of the sun surrounding the
luminous envelope, and capable of reflecting the light proceed-
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ing from the latter. The light reflected by this outer atmosplhiere
ix x0 feeble that under ordinavy cireun -tances we cannot per-
ceive it, beeause it hears sy small a pro portion to the diffused
light of the sky: and even during the progress of an eclipse,
although the diffused light beconies more and more feeble as
the moou's shadow envelopes more and more of the atmosphere,
yet so long as any of the rays of the sun are not intercepted,
the light of the sky is stiong enough to prevent ourseeing that
reflected by the external envelope of the sun.  When, however,
the eclipse becomes total, all the direct light of the sun is cut
oft from the portion of the atmosphere through which we are
lnoking, and the only illumination of the sky in the neighbour-
hood of the sun is that produced by rys which have been
already reflected at distant parts of the carth’s atmosphere.
The illumination thus produced is very fecble, und the light
reflected by the sun’s atmosphere  then  becomes visible
ag a bread ring of dight or corona, surrounding  the dark
body of the moon, and diminishing in brightness as it
recedes from the san’s dise; hut the moment the sun re-ap-
puars, this corona vanishes again, so that there is no chance of
seeing it dircetly during any partinl or annuluar celipse however
large.  When, however, ahout halt the sun's dise is eclipsed,
the ilumination of the field of a good telescope, avising from
the reflected light of the atmosphere, is considerably veduced,
and the excess of the illumination of the image of the corona
above that of the dark body of the moon becomes pereeptible,
and renders the outline of the latter body visible.  The truth
of this explanation ix strongly confirmed by the fact that the
exterior portion of the momn is most distinetly seen near the
sun’s limb; which is in secordance with the theory, inasmuch
as the corana, which forme the bricht cround, is more strongly
illuminated in that neighbourhoad than at a greater distance.

We are now in a position to cexplain why this observation
would very probably fail, if the objeet gluss of the telescope
were imperfectly polished, or had any particles of dust or mois-
ture adhering toit. 1t the object glass were perfectly transpa-
rent, every ray falling upon it (provided its path was not
inclined at ton large an angle to the axis of the lens) would be
entirely refracted tn its own proper direction. "The illumination,
thercfore, of the field of view, so far as it was due to the light
reflected by the atmosphere, would proceed from a compara-
tively small patch of the sky surrounding the point to which
the axis of the telescope was dirccted : rays proceeding from
other parts would, after refraction, be so much inclined to the
axis a3 to strike the blackened sides of the tube of the teles-
cope, and so be absorbed and lost; so that such rays would
contribute nothing to the illumiration of the ficld. ILet us
suppose that with such a glass the dark exterior portion of the
moon’s disc can just be distinguished; Ict us call the atmos-
pherie brightness 60; 1 is will be the illumination of that part
of the field where the moon’s image is,* the part immediately
surrounding this receives also the light of the corona, and since
it is perceptibly brighter than the moon’s image, the number
expressing its illumination must be at least 61. Now if we
suppose the object glass of the telescope to be imperfectly pol-
ished, or not perfectly clean, the rays coming from remote parts
of the sky will throw an additional light upon the field of view;
for whenever one of such rays falls upon an opaque spot ora
speck of dust on the object-glass a portiun of it will be scattered
in all directions, making the spot virtually a new source of

* Strictly speaking, the moon’s image would be illuminated by the
lumitre cendrie, as well as by the light of the sky; but the former is
o inconsiderabloe in amount, that it may boomitted.
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light, a portion of which will fall upon the field of view.  Sup-
pose we denote by the mumber 10 the additional illumination
of the field due to this cause 3 then the biightuess of the moun’s
image will be 60 —- TV = 70, that of the surrvunding image
of the corona 61 - 10 = 71, The excess, therclore, of the
brightness of the latter will be now unly one-reventieth of the
geuneral illumination, which, as we have seen before is nut suf-
ficient to render the difference perceptible. ¥ Ou the other
hand, the chance of succeeding in the observation would have
been materially increased by placing a diaphragm with a small
aperture in front of the lens, thus protecting it from a great
portion of the extrancous rays. M. Arago in hix account of
the total eclipse of 1842, gives a remarkable instance of the
way in which the possibility of making this observation depends
on the character and condition of the telescope.  He was observ-
ing at Perpignan, in company with MM. Mauvais and Laugrier,
and was himself at once struck with the phenomenon, which he
had not expected. e directed the attention of his fellow-
observers to it, but it was only with difficulty that M. Mauvais
could detect it by means of his telescope, while M. Laugier's
would not give it at all, though both those gentlemen saw it
distinetly in M. Arago’sinsttument.  The telescopes used at
Prescott had been eavefully eleaned ; but it is very diffienlt to
keep an object glass, and still more an object mirror, perfectly
free from all moisture.  And, besides, it must he remembered,
that no amount of care in cleaning could have ensured the sue-
cess of the observation, if the object-class or reflector was im-
perfectly polished. It is to be vegretted that the precaution of
placing a dizphragm in front of the objeet-glass wa. omitted,
as this might very probably have readered the phenvmenon
visible.

In conclusion, we may be permitted to observe, that a par-
tial eclipse, however large, fails in exhibiting most of those
astonishing phenomena which render a total eclipse the most
striking of all celestial occurrences; and that in proportion as
the magnitude of the phenomena decreases, so does the difficulty
of observation increase. Considering also the shortuess of the
period to which the manifestation of the phenomenais confined,
and the fewness of the opportunities that one person’s lifetime
affords for such oceurrences, if any disappointment be felt that
more was not accomplished on the present oceasion, we would
refer to a remark made by Professor Smith of Edinburgh, on

* This illustration is not strictly accurate, inasmuch as the effect of
a film of dust or masture on the object glass would be not only tv in-
ercase the general sllumunation of the field, but to dimuush the direct
light received from the corona and the sky in the neighbourhood. It
will be seen, however, that if we take this into consideration, the cffect
of the film in preventing our sccing the moon’s disc projected on the
corona will be increased. Thus, 'if we denote by a, the general illu-
mination of the ficld, and by &, the additional light of the corona when
the object glass 1s clean, the ratio of the excess of brightness of the
image of the .orona, to that of the portion of the field where the image of

the moon is formed, will be f.; when the general brightness of the
a

ficld is increased by a quantity, ¢, in conscquence of the interposition

of a film on the object glass, the corresponding ratio will be

a-3-C
the difference of the brightness remaining the same.  This i5 obviously
tess than the former ratio.  If, now, we take into account the cffect of
the film 1in dimimshing the direct light, since the light of the cerona
and the atmo: pheric illumination will be diminiched in the same ratin,
we may write ma and mb for a and &, m being some proper fraction.
Thus the ratio on which the visibility depends, will hecome ,_n'("l’

1eleC

which is less than L. and 80, a fortiori, loss than
Qe

<
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the celipse of IRB1. e says, “on asking a worthy American,
who had cotie with his instiuments fiom the cther side of the
world, puiutedly to abserve the eclipre, what he had cucceeded
in doing? e mercly answered, with much guiet impiessive-
ness, that if'it was to be observed over again, he hoped that he
would then be able to do something, but as it was he had done
nothing; it had been too much for him.”

Note on the Object of the Salt Condition of the Sea.

RBY PROF. CHAPMAN, UNMIVERSITY COLLEGE, TORONTO.

[¢ommumeated to the Canadian Institute, January 20, 1855.)

For what beneficent purpose has the great Creator of all
things ordained that the sca shall be salt?  To this often
mooted question, no satisfactory answer has hitheito been
returned.  No far as [ can ascertain, the following suggestions
are all that have been propoesed as yet in elucidation of the
subject : Fiwst, that the sea is salt, in order to preserve it in a
state of purity. Secondly, in order to render the water of
areater density, and consequently to impart a greater buoyancy
to bodies floating in it.  And thirdly, in order to cause its
freezing point to be lower than that of {resh water, and hence
to preserve it from congelation to within a shorter distance of
the poles than would otherwise be the ease.

The first suggestion is scareely tenable, becanse, without the
intervention of other conditions, the amount of saline matter
present in the sea is not suflicient to prevent the putrefaction
or decomposition of organic bodies. In many salt marshes <..d
on sheltered consts, it is well known fur instance, that after
heavy gales at sea, accumulations of sea-weed frequently collect
to such an extent as to occasion by their decomposition the
most injurious miasma. During calis, again, on low tropical
cousts, gascous cmanations arising from the decomposition of
animal matter in the sea, have often been remarked.  In these
and other similar cascs, it is to be borne in mind, however,
that the decomposing matters are present in unusual quantities
under the influence of peculiar or temporary causes.  Under
ordinary conditions, it has now been satisfactorily shewn that
vrganic impuritics—and these only can affect the present ques-
tion—diffused through a vast body of moving water, whether
fresh or salt, becume altugether lost, and  with estreme
rapidity: so much so, indeed, s apparently to have ealled
forth a special agency to arrest the total destruction of
organised matter in its final oscillation between the or-
ganic and inorganic worlds. I allude to the myriads f
i: ‘eroscopic creatures which inhabit all waters, and whose

.nary fanctivn is ably surmised by England’s great ana-
tomist, Professor Owen, to be that of feeding upon, and
thus restoring to the living chain, the almost unorganised
matters diffused through their various zones of habitation.
Not only do we find these creatures in every stagnant pool, but
the sea itself teems with them in all their varied types.  «The
application +€ the miscroscope,” says Humboldt, “increases in
the wost striking manner vur impression of the rich laxurianee
of animal life in the ocean, and reveals to the astonished senses
a consciousness of the universality of life. In the occanic
depths, far exceeding the height of our lofticst mountain chains,
¢évery stratu- . of water is animated with polygastric sea-worms.
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Cyclidize, and Ophrydine.  The waters swarm with countless
hosts of small luminiferous animaleules, Mammaria (of the
order Acalephee), Crustacea, Pteridinia, and circling Nereides,
which, when attracted to the surface by peculiar meteorolugical
conditions, convert every wave mto a foaming band of flashing
Yight.”*  These creatures preying upon one another, and being
preyed upon by others in taeir turn, the circulation of organic
matter is kept up, and carried throngh its appointed rounds.
If we do not adept this view, we must at least look upon the
animal infusoria, the foraminifera, and many other forms of
bigher types of organisation, as scavenger agents appointed to
prevent an undue aceumulation of decaying matter; and in
cither case, so far as regards the object wnder discussion, the
aceanic waters might have been as well fiesh, us salt.

According tu the second suggmestion, the sea holds saline
watter in solution, in order to render it of greater density.  The
superior density of sea-water as compared to fresh, undoubtedly
plays an important part in many of the physical phenomena of
which the ocean is the stage. .\ geater counterpoise is thus
necessarily offered to lunar and other cosmical attractions ; and
the effects produced by winds and atmospheric disturbances
must be moditied also by this principle to no slight extent; but
causes such as these, when cousidered in theiv fullest relations,
can scarcely be considered adequate tu meet the entire solution
of so vast and grand a problem as that which is manifestly
involved in the salt condition of the sea. Neither can the
third supposition, as given above, he considered of greater value
in this respect, because the difference between the freezing
points of fresh and sea-water is under 4° Fah.; and henee,
with the present distribution of land and water, and still less
probably with that of former geological epochs, no very impor-
tant effects would have resulted from this cause, if the ocean
had been fresh instead of salt.  So fir as regards the habitable
portions of the world for instance, the present difference would
be next to nothing. I do not mean to imply, nevertheless,
that this principle may not be without smue secondary bearings
on the phenomenon in question ; but 1 dv not cunsider it suf-
ficient for the complete elucidation of the same.

The suggestion which T have now to lay before the Institute,
as an attempt to explain the object in view—although con-
fessedly not free from certain difliculties—will he found, I
think, of a far more satistactory character than those hitherto
advanced. .\s already mentioned, T am not aware of any pre-
vious applieation of the principle which it embodies, to the so-
lution of the present question.  Without further preface, then, I
may state that I regard the salt condition of the sea us mainly
tutended to regulate ccaporation, and to prevent within certain
limits, an unduc excess of that phenomenon under the influcnee
of any disturbing causes that might from time to time arise.
1t has been loug kuown that different liguids boil at the same
atmospheric pressure, under very different degrees of tenpera-
ture; and that, of two saline solutivns, the mure strongly
saturated rerquires the higher temperature to be maised to the
boiling point.  1n like manner, evaporation at natural tempe-
matures, other conditions being cqual, proceeds far more slowly
from saturated than from weak solutions; and, necessarily,
more slowly also from these Iatter, than frem ordinary water.
In sea-water we have, as a mean, about three and a half per
cent. of solid matters : 2:G of this, on an average, consisting
of chloride of sodium.

* (Cosmos, vol. 1.
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In order to observe the effects produced in retarding evapo-
ration by so small a quantity of ~olid matter in solution, but
without attempting to imitate the complex composition of sea-
water, | placed a weighed quantity of ordinary rain water, and
the same holding in solution 2:6 per cent. of Na Cl, in por-
celain vessels of cqual diameter; and eaposed the two, side
by side, to spontaneous evaporation : re-weighing them every
twenty-four hours for six days. The expeviment was then
repeated, but with an exchange of vessels, so as to eliminate
any crrovs that might arise from a slight difference in the
diueters of the capsules employed.  The results of cach set of
experiments were strikingly in accordance.  The mean results
of the two weighings, reduced to their per centage quantitics,
are given in the annexed table.  Column A shews the evapo-
ration loss resulting from the water.  Column B, the same from
the water of the salt solution : the amount of salt being de-
ducted throughout as » constant guantity, and its weight con-
firmed by evaporation and re-weighing at the close of the

experiment.  Column  exhibits the excess of evapuration of
A over B.
R I
Hoves, Loss from the  Lossof Waterfiom  Excess of loss of
Rain Water. the Salt Selation. A over B,
21 S.83 .29 o4
48 1012 18.08 1.04
2 26,63 25,17 1.46
96 30.82 2005 1.97
120 39.00 2,24
144 44,99 ) 2,56

Au excess of 0.54 per cent. in twenty-four hours, in the
evaporation of fresh water vver water containing 2.6 per ceut.
of Na Cl, may seem wt first sight of little moment; but when
we consider that this arose from a surface under two inches
square, we may casily conceive how cnormous would be the
difference between surfices of fresh and salt water so vast as
that of the present ocean, even; aud so exposed over wide areas
to evaporation-tending influences.  Besides which, it must be
remembered that the salt solution of the above table, contained
at the commencement of the experiment, 1 per cent. less of solid
matter than that present in the waters of the sca. It will be
remarked, that as the salt solution becomes more and more
eoncentrated, the excess of evaporation of A over I3 becomes
higher and higher.

Ilere then we have a selfadjusting phenomenon; one of
those admirable contrivances in the balance of forees, which an
attentive study of nature reveals to us in every divection.  If)
other condit'ons being the same, any temporary cause render
the amount of saline matter in the sea above its normal value,
cvaporation goes on the more and more slowly; and, on the
other hand, if this value be depreciated by the addition of fresh
water in unduc excess, the evapurating power is the more and
more increased; thus aiding tiwe, in cither instance, to restore

the balance.

In conelusion I would observe, that the consideration of this
principle may shed some further light on the grographical dis-
tribution of fresh and salt-water lakes on the present surface of
the globe.
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On the Transfusion of Milk, as practised in Cholera, at the
Cholera Sheds, Torontv, July, 1854.

By Jasmks Busein, M.D,, Trais, Cotl., Toroeato.

(Lead before the Canadin Instuute, Janvary 83¢h, 1855.)

Mu. PRESIDENT.

As Tawm guite anare that the Coundil of the Institate, as
well as many of its wmewbers, wish to confine within proper
limits the introduction of purely professivnal matters at the wsual
evening mectings, 1 hive endeavoured tu divest the subject
which I purpose tv biing before you this evening, as much as
pusible, of what you might considet its technical features; and
instead of presenting to the Suciety a Report on the Cholera of
18534, L now venture to claim your attention to a single tact
connected with that visitation,—one which T believe will be
received by the members of the Tostitute with interest.

The pussibility of saving human life by the transfusion of’
new bloud into the systern s pot of very ancient date, and 1
believe that the records of antiguity furnish us with no
instance of the intivductivn of blowd iute the system by
operation. It was huwever practised, say: Dr. Rhamshotham,
by sume 1o the List century 5 aud some physiolugists contend
that the uperativie of transtusivg wedicated fluids, asd blood
itselfy, intu the systew of man, is of very remote origin g and
they ground their suppusition un some passages in the ancient
poets.”  Thus Gv'd represents Medea as renewing the youth
PEson by injecting the juice of herbs into his veins.

¢ Quod simul ae vidit, stricto Medea rectudit

Ense senis jugulum . veterenjue exire cruorem
Pacsa replet sucdis. Quus pustyuaim combibit (Baon
Aut ore acceptos, aut vulnere, harba, comwyue
Canitie posita, nigrum rapuere calorem.”

This is no warrant for suck w bilidf; and the probability is,
that the fungy originuted, not in any practice thon pursued,
but merely in an adventurous flight of puctry. It hus been
cven suppused that fn these varly tites bluod was actually
transmitted from vne persont to another, and @ sceond passage
in the same authur, where e deseribes Medes's ficud-like
dccc]‘»liun ]mlttirul upun the un.sllapt.\,liug \].m.;_jhtt rs of Pilias,
has been quoted in proof.

ceereeeenees Quid nunc dubitatis inertes?
Stringite, ait, gladios, veteremque haurite cruorem
Ut repleam vacuas juvenili sanguine venas.
Lin., vdi—=3.

That theee lines will not bear any such interpretation, the
whole context, and the pretended sanitary preparations she
wikes, abundantly testify.

My relative, Dr. Leacodh, in his Inaugural Thesis, published
at Edinburgh, in, 1 think, 1516, again directed the attention of
phivsiciaus to the real bendits which uight be expected from the
cempluyment of ~such maans for the restomation of life 5 and his
upinions mecting with awarmadvocaey from the justly colebrated
Dr. Blundell, the operation of transfusion received an impress
which it has never entirely lost. Various physivlogists have, since
the re-introduction of transfusion by Dr. Leacuck, perfunined on
the lower animals experiments, with the view to ascertain how
far the blood of enc animal may he substituted fur that of
another. A< might have been expected, it was seon diseoverad
that it was impossible to so far pervert the Jaws of physiology
as to build up tissues from bloud formed fur the support of
struetures typically distinet ; accordingly the law has been
cstablished, that an animal can anly be restored to health by
the introduction into its veins of blood taken from one of its
own species  Bat intelligible a~ this law is. it is, ueveithe-
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lese, fand, that wany conditivis contiibute to its successful
warking.  Cunstituted as blood b, possessing a highly complex
organisation, consisting of many parts—organized solids avd
fluids, und inorganic salts, wondertuily and inseparably joined
together, living very quickly and dying as instantly, in obedi-
ence to laws which govern its origin and death—Dbluod cannot
be for auy appreciable time removed from the cireulatory eon-
dition without underguving change. It is a completed orga-
ni=m wWhen withdrawn from the hody of the animal; already
has it lived out more than half’ its thne, and all its tendencics
are not tu live on, but to dic ont: hiouee experiment has shewn
that even with the bluud of the same aniwal the cffeets of its
transfusion have not been invariably satisfactory, and varivus
propesitions have been made to modify the introduction of the
blood, in order to render it better fitted for the end in vies.
"Thus the French philusophers hine cndesvoured to show that the
de-fibrination of the blood was more likdy to secure the benefits
sought to be obtained, than when the whole urgnized compound
was employed.  Be this asat may, it is quite certuin, that in
case of epidemic visitativns, which cut down, not an individual
heve and there, Lut which decimate a pupulation, be transfu-
ston never sv snceesstul, yer it would be an impussibility
employ it on a general scale, since the physidan would not be
justified in depriving the as yet unattacked man, of blood, every
drop of which he may reguire shortly himself, even if it were
possible to induce the disaffected tu part with what is really
under such a condition to them “their life's blood.”

The appreciation of this truth cvidently led our authorities to
introduce other menstrun, and as Aniwal Chemistry pointed
out in the destroying discharges the presence of the saline con-
stituents, it was thought advisable to inject into the system 2
supply of similar matenial tofill up the place of that drained away.
That this plan has been vecasionally suceessful experinient fully
attests; but it is nevertheless admitted, that it has not fulfillud
the (apectations of its vrigivators.  In the fint place, this doc-
trine fuils to take cugmizance of that portivn of the bluud which
remains in the vesseds, it fails to recognise the prime fact that
the serum and salts of the bloud are driined away, not so much
in cnseynence of changes which ke ensued i the vascular
canals, as from a tendeney in the blood itself to separte into
its constituent parts—in short, to die. The introduction,
therefore, of the saline ingredicuts into the budy is not a
testoring to the blood that which it had lost, but it is a restor-
ing to the svstem of a part only of its usual circulating pabu-
lum, the thick, black deeaying blood-corpuscles being altogether
unfit to carry on the vital processes requisite for the mainten-
ance of the animal fabric.  Thus reasoning, the thought sug-
gested itsdf that nature horsdf providad us with the means of
accumplishing the renovativn of the blued, and that we had
prepared raady for oar use a lignid  possessing the reguisite
gualitics of 2 bluud furidug fluid, and, abuve all, that which s
art or punar of man could bustow, viz, vitdity—a compound
mixed in the great lnboratary of life.

The experiments performed by M. Magendic were, howerer,
nut very encouraging, and tended rather to throw a shade of
doubt over the utility of milk as an agent in transfusion.  This
distinguished physiolugist injected varivus substances into the
arterial system of dogs, and amengst them milk, the results of
which was by ne means satisfactory,

In Mr. Hassall's very eacellent work on the Microseopic
Auatony of the Human Budy, in the chapter on the blod, she
fullowing remarkable whsenations, cited froam M. Dlonne's
Papors, oceurs :—

“Xatr, with regard to actual experiments with milk, we have
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¢ the testimony of M. Donne, that about two hours after its injec-
tion, rabbits, bitds and duogs have been opened, <1 have eollect-
ed,” he says, “the blood in the different organs, in the lungs,
the liver, the spleen, and everywhere I have found the blood
containing a certain number of white globules in all stages of
formation, and of red globules more or less perfect : invariably
the spleen has presented to me special cireumstances, so estab-
lished and constant that it behoves me to mention them.” M.
Donne further adds, ‘that he believes that he has also traced,
by direct observation and experiment the transformation of the
minute oily and fatty particles found in the milk into white
globule=”  He injected numerous animals, birds, reptiles and
mammals with various proportions of milk ; and, strange to
say,’” observes Mr. Hasall, * the creaturves thus experimented
upon experienced no injuricus offect beyond a momentary
shock, with, however, the single exception of the horse, to
which the experiment proved fatal in seven different cases.  If
almost immediately after the injection of milk, a drop of blood
be withdrawn from the system at a distanee from the point
where the milk was introduced, a number of the globules of
the milk may be detected quite unaltered, and which may be
recognizad by tieir general appearance, their smaller size, and,
astly, by the wction of acetic acid, which dissolves the red glo-
bules, renders apparent the granular texture of the white, but
leaves untouched the molecules of the milk.  If the biood be
again examined, at ahout the expiration of two hours, the
smallest milk globules will Le seen to have united themselves
with each other by threes and fours, and to have become
enveloped, by circulating in the blood, in an albuminous layer,
which forms around them a vesicle analowous to that which
surrounds the white globules; the larzest remain single, but
are equally euveloped in a like covering.  These soon break up
into granules, in which state the milk globules of the blood
bear a close resembluanee to the white globules of the biood,
from which finally they are not to be distinguished.  The
blood, Donne then remarks, ‘shows itself very rich in white
globules, but little by little these underzo changes more pro-
found; their internal molecnles become effaced and dissolved in
the interior of the vesicle, the globule is depressed, and soon it
presents a faint yellow coloumtivn: they yet vesist better the
action of water and acctic acid than the fully formed blood
globules, and it is by this that they arestill to be distinguished.
At length, after twenty-four hours, or at latest after forty-eight
hours, matters have returned to their normal state ; no more
witk globules are to be seen, the proportion hetween the white
and red globules has returned to what it ordinarily was.” In
only one instance have I had the opportunity of noticing the
changes spoken of by Donne, and that in the case of the
man J. Pickles.  He died about fourtcen hours after transfusion,
and I procured some bloud from veins in the feet, and from the
opposite arm; on submitting this blood to the microscape it was
found to be loaded with white globules, presenting one of the
best marked cases of Leucocythemia I ever saw. 1 failed,
however, to notice a single milk globule; the red-corpuscles
were very jageed.”

Now, hy reference to the Tables of Analysis of Milk and
Blood by Simon and Mulder, we note the very close relation-
ship which exists between them, and couple with this the facts
as observed by Donne, viz., the evident convertibility of milk
into blood, and the conclusion is almost irresistible that it must
be a valuable agent for teansfusion.  Yet we had no precedent
to direct us; and although I searched all the wedical vecords
within my reach T could not find a single case to guide us.

It will be noted by the Tustitute, that it was on the 10th of
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July, 1854, that the first case of transtusion with milk was
effected in Toronto.  In the Association Medical Journal,
edited by Dr. Rose Cormack, under date Sept. Ist, 1834, the
following letter, from William Bird Herapath, M.D., F.R.8.,
is published :—

On the Employment of Injections of Mk, or Mk and Water, into the
Pervtoneal Cavity, Cellular Tissue, or Venous System, in the Collapse
of Cholera,

So—In a paper read to the East Surrex Cholera Society, and pub-
lished in the bast numbe of the LAssortation Journal, by Dr. Richavd-
son, @ propasal is made to inject the peritoncum and cellular tissue of
cholera paticatts in the stage of collapse, with large quantities of water,
for the purpose of rapidly supplying the loss of serum experienced by
the excessive discharges from the intestinal mucous membrane.  This
extremely philosoplical and ingenivus suggestion is certainly hignly
deserving of & muture consideration, and @ careful digest of properly
conducted experiments.  But it has oceurred to me, whilst reading
these remarks, that the injection of a fluid more closely approaching
the character of serum in its chemical constitution would be more
likely to give permanent benefit, and avoid the chances of destruction
of the blood-corpuscles, vceasioned by the thitference existing between
the specific gravity of their contents and of the rapidly imbibed water.

The most readily obtained liquid, having all the qualities we can
desire ix most assuredty cow’s milk ; itis always at hand in any quan-
tty, whilst its tendency fo congulate may be obviated by adding a
little solution of earbonate of Sody or potassa, perhaps about one scru-
ple of the salt to a pint of milk would be sutheient.

The only difficulties about the matter, would be the adulterations to
which it may be subjected by frandulent dealers, and the aceidental
presence of foreiym boldies.  Investigations at howme and abroad have
however shown that nothing enters more largely into the adulteration
of milk than water.  This iz of no importance; Lut nwere the world-
renowned ¢ chalk and water " compound employed, fatal consequences
would assuredly follow.

The entrance of foreign bodics into the civeulation, or into the cavity
of the peritoneum, or the museles of the cellular tissuc. may be ecasily
prevented by attaching a fine muslin or gauze filter, or seive, to the
mouth of the injecting syringe. It remains to be proved whether this
fluid would be absorbed by the peritonenl vessels as readily as water,
or with sufficient facility to be of service.

‘The specific gravity of good pure milk varies from 1.041 to 1.033 or
1.020: =erum varies from 1026 to 1.037, and even 1.050, according to
the presence of health or disease.  Now to produce the difference in
specific gravity required by the laws of endosmosis to act in a state of
health, water may be added to the milk.  But t ¢ viecidety of cholere
Llood would assurcdly indicate an increase in the specific gravity, and
no dilution would he nee. ssary in this disease ;. but it'it were adulterated
with water only, it would be a matter of no great importance.

It scems highly probable that mitk, or mitk and water, wounld bhe a
much more successful fluid for this purpose than water only, and wonld
certainly offer many great advantages, especially if the injection were
to be made direetly into the venous sy<tem, as the corpuscles of the
blood do not suffer any material alteration in form, when examined
microscopicaily, after dilution with milk: they susler nothang from the
admixture, especially if the milk is ohtained from an animal of the
sam Kind as the blood experimented on, and i the milk used be pure
and unmixed with water,

I apprehend also that the intraduction of an albuminous constituent
i3 essentially necessary, to supply the waste of thic vital pabulam ex-
perienced during the exhaustive dicharges of this discase.

It is quite a question whether the ~ubsequent symptoms and fever,
exhibited during the recovery from collapse, do not depend as much
upon the loss of the atbumen and salts of the serum, as upon the great
difference subscquently existing iu the relation between the quantity
of the solids and watery jhud of the blood.

The chemieal constitution of milk does not differ very materially
from that of the chyle obtained by healthy digestion, which would of
course bie the only means nature would cmploy to regencrate slowly the
lost liquer sanguinis,

Art physiologically directed comes to aid of nature, and, by cm-
ploying lier own Divine laws, asvists e early efforts and wonderfully
aids the cure—gawns time, an clement of vital importance in this mar-
vcllonsly rapid and fatal dicease.
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Nature would then merely hase to regenciate the lost epithelinl
cellx, which would of course be & work of time, and no efturts of art
could remedy this defect ; if the amount of the cpithelial exfoliation
had been very excessive, the exhaustive discharges of the choleraie
duirrheea wowldd go 1 spste of ult our njections; for the intestinal
mucous membrane would then be in the conditivn of the demis denuded
of ats eprdernus by artfical vesication, exvsmusis must vecur by
servus teanswlation antil the protective covering had beaa 1¢frmed,
when endosmosis would againvrecommence from the ve-establishment of
the physiological action of these wonderful cells.

Hoping that some members of the Association may kave the oppor-
tumity to put these suggestions in practice. and beable to communicate
the results through the Journal to the protession.

I am, ctc., W. B. Herararun.

jristol, August 1854,

This letter, coming from so distinguished a chemist, gratified
me very much; and from it I gather that the use of milk in
transfusion, and as a substitute for blood, is novel, and what.
ever little credit, therefure, is due to so humble a suggestion,
must be awarded to Turunto, where its ase was not ouly sug-
gested, but actually put inte practice.

The fact that milk (provided it has not parted with lifv) may
be injected into the human systene by the veins is now estab-
lished; and it remaius to be scen how fur it may be useful as a
remedial agent, not only in cholera, but as a restorative in cases
of Uterine Hawmorthage, vr Humortbage from luss by wounds.
In the cases in which it has yet been tried, all othar noeans were
exhausted before the attempt was wade to inject the milk ; and
ILam informed, both by Dr. Danicls and Mr. McKenzie, that
after wy attendance ou the cholern paticuts ceased, in no case
was transtusion attempted, until every une present concluded
thag the patient was actually dying. I regret exceedingly that
my own setivus Hluess should have preveated my coutinuing
tu visit the patients, as I was thus prevented carrying out the
observations; cuough, however, was witnessed to show, that,
while we may expect much good from transfusion, it cannot be
expected to restore 1 health the budy in which serious loeal
disorsanisation has taken place : the carlier the collupse, and
the sooner the milk be used, the better.

Dr. Owen Rees, in a very late publication, thus expresses
himself:— With regard to the chemieal constitution of the
fluid, it would appear that we can scareely venture to interfere
with the ormmic constituents of the blood, nor imitate the
animal extractions and protein compounds of the circulating
fluid, in order to supply them it deficient.  There is, however,
no oceasion for this in Asiatic cholera, for the evacuations
from the intestinal surface which destray the healthy cha-
racter of the blood in that discase, appear to contain but
little organic matter, being chiefly made up of water, holding
the salts of the blood in solution. Thus Vogel and Wittstock
agree in deseribing choler evacuations as containing intestinal
mucous, traces of albumen, and the ordinary salts of’ the blood
with carbonate of soda somewhat in excess.  The analysis
of cholera blood again points clearly to the nccessity of
supplying more especially salts and water, if we desire to
restore it to the healthy standard.””  Now, if we take a
review of the composition and propertics of milk, it will be
found to possess all the qualities above desired by Dr. Rees.
Thus the distinguished chemist Simon remarks, ** that porfectly
fresh milk has always a decidedly alkaline re-nction, and it

retains this property for a longer or shorter time ¢ the milk of

woman retains its alkaline re-action longer than that of cows,

and the milk of healthy women longer than that of invalids.”
On examining the milk under the microscope, we perceive it

areat nunaber of fat vesicles of very different sizes swimming in
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aclear fluid, and veeasionaily cpithclivm cells,  From repeated
comparisons 1 have found that the fat vesicles in the milk of
women are generally larger than those in the milk of cows In
addition to these, we ubserve, under certain circumstances,
cther micruscopic objects.  The fiat vesicles have, as Raspail
deddared, a sulid cuvclope, a puint which has been confirmed
beyond dispute by Henle.  Raspail considers that it is compused
of coaguluted albumen ; it is, however, more than probable that
it consists of cascine. Henle has shown that this capsule may
be dissolved Ly acetie acid, and that butter then issues from it.
It is prubable, however, that this fluid fat becomes enclosed in
a new envelope, for Ascherson has observed that a membrane
immediately forms around every drop of fat that is biought in
contact with a solution of albumen; and have found, says M.
Simon, that fat shaken with a cascous substance (erystalline)
in a state of solution, causes a partial coagulation by the forma-
tion of such membranes or capsules.

* When milk is Ieft to itself,” continucs Simon, “ for @ con-
siderable time, it coagulates, in consequence of the con-
version of a portiun of its sugar into lactic acid.  This
change often tukes place ray rapidly in cow’s mill:, and
generally more quickly than in woman’s milk.”” By re-
ference to the analysis, it will be seen that in every particular
cow’s milk alive, and therefore fresh, POSSesses every neecssary
quality, as already observed ; there is fucl for the sustentation
of auimal heat, and sults to supply the place of those drained
away, mixed not by any cunningly contrived art of man, but in
vital combination with a living fluid; for 1 think that we cught
not to luse sight of the fict that, when we speak even of the
water of bluwd, that we speak of water in a particular state, for
it certainly must possess properties differing from the ordinary
propertics of water, and so on with every other constituent
of the blood.

COW'S MILK.

WACT et ettt rerer e s ceveen e e e, e 8370 861-0 823-0
Solid constituents . 1480 139-0 1770
Batter............ 400 38D 55:0) 2
720 . &0 67-0( 2
280 290 51-0 t"'
62 61 13~oJ -
Phosphate of Lime... 231 471 344 507
Phosphate of Magnesia. 0-42 86 064 95
Phoxphate Peroxide Iron... 007 1.4 007 10
Chloride of Potassium.... o104t 204 1.83 2711
Chloride of Sodium... w028 49 0.3t 50
S0da ceiniiniiniieanenne . 042 8.6 0.45 67

PROXIMATE CONSTITUENTS OF THE BLOOD.
DProtein Compounds :—Fibrin, Albumen, Globulin,
Colourimg Matters :—Haematin, Hemaphein.
Ertractrve Matters :—Aleohol extract, Spirit extract, Water extract.
Fats :—Cholesterin, Scerolin, red and white solid fat, coutaining
Phosphorus, Margaric acid, Oleic acid.
Salts :=Iron. Albuminate of Soda. Phosphates of Lime, Magnesia

aml Soda.  Sulphate of Potash. Carbonate of Lime, Magnesin and
Oleate

Suda.  Chlurides of Sodium and Putassium.  Lactate of Soda.
and Manganate ¢f Soda.
Gases i—Usx3gen.  Natrogen. Carbonic. Salphur, &.  I’hosphorus.

PR, REES’ ANALYSIS OF CHVLE.

WALOT terecveeecenctnnianenss oo orenneses etesseenansernans 'J()g~37
Solid constituents 9:‘(_33
Fibiin ceeeenceecencinennes 3:(3; g (1)(1)
Fat coviiiiieiiierceeaeee -
85-16

Albumen ..ooieenn.e.



1855.]

Lxtractive matters soluble in alcohol and water  3-32
Do. do. in water only  12:33
Salts as in lymph ..... cereerisnneienicnesseasnesaesneses 1011

Salts—chioride sodium.
Lime—sniphate and phosphate.
Other soluble salts—peroxide of iron.
Larthy salts.

Casy Ist.

Thomns Harrizon, aged 40, 2 native of Ircland, a farmer, resident
near Brockville, admitted into the Cholera Sheds, General Hospitul,
July 10th, 1854, states that he was quite well when he left his home,
and for some time after leaving the steamer; indeed, until the
evening of July 9th, when he was seized, ahout 10 o’clock, with
nausea, accompanicd nlmost immediately with tendency to fainting and
diarrhoea.  He continued il throughout the night, and received no
beuefit from the medicines which were then administered.  Finding
that he was seriously ill, he was brought to the Hospital. On his
arrival, 10 o’clock a.m., he was placed i bed, covered with warm
blankets, and wasg given hydrg. submar. gr. x. dryon the tongue, merely
washing it down with a little iced water. s countenance was pale
and cadaverous, sunken and cold, partienlurly the alw of nose, the
tongue was contracted, pointed, and cold as ice; fingers shrivelled,
cold, and pointed ; vomiting of liquid, baving all the characters of
similar flmd passed constantly and freely from bowels; cramps in
bowels very severe, less so in legs: pulse small, contracted, 120;
breath cold: gave calomel every 20 minutes: at 11 o'clock, vomiting
continuing, he got—

R. Argenti: nite: g j.
Aq. distill. oz. §, ft. haust.
To be taken every half hour.

At 1 o'clock p.m.—Finding that there was no immprovement, but, on
the contrary, that the symptoms had not yielded, 1 proposed to my
fricnd and colleague, Dr. Hodder, to follow out a plan of treatment
which had already been discussed between us, namely, that we should
transfuse warm fresh milk into the vems.  Dr. Hodder coinciding in
my opinion, and satisfied with the physiological data on which that
opinion was bazed, readily assented to the operation.  Previous, how-
ever, to undertaking one of so serious a natare, as we then deemed it
to be, T sought the advice of some other medical friends, amoung the
number, Dr. Widmer, who, by message, as 1 couid not see him, re-
quested us to be very cautious as to whitt we dul, least, in case of im-
mediate death, the public mind should become excited.  One of my
colleagues, also, could not bring his mind to approve of the step. We
determined, therefore, to delay the operation until there could searcely
be a doubt that death was imminent. At about 3 o'clock the prostra-
tion had greatly increased; the maunlay on his back, with his eyes
suntken, countenance of ashy hue, handscold, tongue equatly so, breath
drawn, in gasping sighs, and the pulse gone frowm the wrist.  We novw,
therefore, commenced the operation.  Dr. lodder kindly undertook
to introduce the tube and to inject, whilst I superintended the procur-
ation of the milk., An ordinary glazed carthenware bowl was placed
in warm water at the temperature of the blood. A cow, which was
grazing close at hand, was brought up to the shed, and the nurse, with
great care, keeping the teat close against the side of the vessel, to pre-
vent frothing, drew off the milk in sufficient quantity ; the syringe—a
brass, anatomical injecting 4 oz. syringe, made by Neeves of London—
having been warmed, was now fitled with the fresh living mitk. Dr.
Hodder with considerable care introduced 1t into the tube previously
inserted, and tied in the median vein; by a slow, steady motion the
fluid was pressed on, while & gentleman present kept his finger on
the pulse ; in & few seconds the pulse was distinctly felt, first weakly,
then more perceptibly, until at last he exclaimed, < How the pulse
rises!"” almost simultancously the eyes responded, the balf-closed lids
being raised, the lustreless orbs giving utterance to the relief which
was being given, while deep and well-drawn inspirations told how
readily the lungs responded to the vital tide which now flowed towards
them. Three syringes full having been passed into the system, the
following cffects were noticed—repeated sighing the breath being drawn
deeply and fully, with evident sensations of rehief ; the pulse quite per-
ceptible and steady, 100 in the minute; the voice, which was uncarthly
before, was clear, though not strong ; and whereas, before the opera-
tion hic was perfectly careless and, indeed, reckless as to his personal
safety and the care of his family, almost his carlicst thoughts were
directed to the welfare of his children and wife. Thearm being bound
up, Harrison, with much strength, turned himself on his side, and de-
sired to slcop.  Knowing that,; under tho condition to which ho had
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been reduced, it was not at all probable that he would be enabled to
keep up the anital heat of s body, ciue was taken, by artificial
means, to attain this desirable end ; while, theretore, hot bottles were
placed against his feet, his chext, body, arms, and spine were ordered
to bie rubbed with hot turpentine, and hot flannels were to be kept
constantly over his body : and as nutriment he was supplied with small
quantities of sttong beef ten whenever he would take it, with white of
exg and brandy and water, an oz, of brandy, to whitoe of two eggs.

At 8 ¢’clock pam.—Hud some good natwial sleep; mno vomiting,
bowels not moved once, no cramps; surtace requires to be kept artifi-
cially warm ; it the applications are disconuinued becomes cold ; ex-
presses himself greatly relieved, but =till feels very weak, has by ne
means so great thirst as before, kidueys have acted.  Treatment con-
tinued.

July 11th.—1ias bad a telerable night. bowels moved twice, dis-
charges coloured with biltous matter, passed water, has vomited this
morning a free quantity of bile; pulse quite perceptible, 100, and
eusily compressed; no cramps or pain in lmbs, My friend, Dr.
Clarke, whose valuable services at the General IHospital are too weil
known to require any commendation from myself, suggested the de-
sirableness of administering a gentle laxative, with a view of procuring
a freer discharge of matter from the bowels.  Aceordingly, 1t was de-
termined to administer at even-time a couple of grains of pil. hydrg.,
and a tea spooniul of ol. recini, and continue warm applications.

July 12th.—Medicine has acted freely, but not too much so; he has
vomi.ed a large quantity of bile, pulse very much impioved ; is sniow
painfully sensitive to the application of turpentine, which at first
only produced an agreeable glow of heat: enjoys his Leef-tes, and
takes his brandy and egg.  He had after this a troublesome bilious
dinrrhoen, but progressed towards convalescenes, aul left Hospital
convalescent. 1 lemined on Wednesday lasy, January 23d, that he
was yet alive, and in good health. It was noticed that many patients
bore white of egy and brandy with cod-liver vil, when the stomach
rejected other nutriment.

Case 20,

Mary Hall, an Irish woman, married, and the mother of four child-
ren, the youngest being an infant at the breast. This patient had come
into Toronto with her husband to attend the demonstration made by
the Orange Socicty. Ske was quite well on leaving home, and remained
during the day ata small tavern on Queen Street; in the afternoon she
was seized with distinet symptoms of cholera. At 10 o’clock p.m., 1
saw her for the fust time.  In order to procure for her cflicient atten-
dance, she was with some difliculty persuaded to enter the Hoepital
Shedy.  On her arrival she was piaced in a comfortable warm bed,
and was ordered

Argenti. nitrat. gr. j.
Aq. distill. oz. j, ft. haust.
Every half hour. To have beef-tea, and brandy and egg.

July 13th.—She has passed a restless night, and although the vomit-
1 g was considerably lessencd, yet the discharge of rice-water evacu-
ations from the bowels continued ; jier pulsc was extremely fechle and
quick; countenauce pinched and of ghastly hue: tongue cold aund
pointed ; tossing about her arme, and sighing: carcless about her fate,
and is not rousced by any reference to her children or husband. Dr.
Hodder, cquaily interested with myself in the history of the disease,
and anxious to do all in his power to mitigate its horrers, came to the
sheds, and witnessing the condition of the poor woman, at once agreed
to perform transfusion. The same precantions were adopted in this
case, as were found necessary in that of Harrison, and with like re-
sults. At the time the tube was put into the vein she was pulscless,
aml although she could be roused, yet was incapable of answering
questions, and altogether she presented a hopeless appearance.  Two
syringes full, cqual to 8 oz., of the fresh warm milk from the same
cow which nfforded the supply to Harrison, were injected into the
vein,  As soon as the operation was completed, she expre~sed the
greatest relief, and seemed irresistibly impelled to draw deep nd fre-
quent inspirations.  The arm being bound up, ac with Harr.son, so
with this patient—a desire to sleep was manifested, and turning over
on her side, she composed herself to slumber.  Hot bottles were kept
not only to her fect but about her body, and she was rubbed with hot
turpentine, and then swathed in warmed flannels.  Atevening visit she
was cvidently improved, had some sleep, the renal sceretion was re-
stored ; her pulse was steady and quite perceptible ; countename
relieved, and not so pale and ashy : no vemiting, nor discharge from
borwels.
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Ordered to have beef-tea, and brandy snd egg.

July 14th. —Improving, althuvugh very weak, has had uvccasional
vomiting of bile, und has had several Lilivus evacuativns.  She was
carefully watched, allowed to have nothing but beef-tea and brandy
and egg occasionally, and was finally discharged convalesing on the
17th July.

Two other cases were transfused by mysclf, both immediately after
being brought into hospital, and when w articulo mortes . the one
a man named James Pickleg, and the vther a female,  In the last case
it wus yuite evident that life was cbbing fast, and to complicate Ler
difficultics, the veins were so empty and small, that I was for zome time
foiled in my endeavours to find one; after some difficulty, 1 succeeded
in getting a pipe into the vein of the arm, and injected two syringes
full, equal to 8 0z, the cffect was to reeall the pulse at the wrist, to en-
liven the cvuatenance, and restore strength and fulness to the voice
From the lateness of the period at which thooperation was peifurmed,
and from the disease having nearly done its work ere she was brought
into Hospital, her rally was only temporary; for four or five hours
sho gave promise of umendment, and scemed groatly relieved; but
afterwards she again began to sink, without, huowever, any renewal of
the diurrhiea or vomiting, and finally Jdied on the following mormag,
In reference to this case, I think it right to state that I intended to
transfuse a second time, but, being seized with alarming iliness, neither
in it nor in any case was the operation repeated.

The next cases arc kindly furnished me by one of our most induetri-
ous medical pupils, Mr. John Mackenzie, whose devotion to the sick
during the whole of the cholera visitatiun was truly praiseworthy, and
deserved to bo honourably rewarded by the Board o Health.  When
others refused to lay hands on the dead, this gentleman removed them
without any hesitation, to make room for the living.

TRANSFUSED.

1l.—Wmn. Fraser, admitted July 16th, was a very athletic young man,
in the employ of Mr. Tuminey, was a carpenter by trade, formerly
lived in country, had had Diarrhaea for several days, on Saturday,
15th inst., eat a great many cherries; on Sunday morning early, or
on Saturday night, he was taken with violent vomiting and purging ;
on admission he had vivlent vomiting of Rice water, togethier with
cramps.  Nitrate of silier was tried, together with calomel, bramly
and water, beef tea, &c.

On Monday, 17th, pulse scarccly to be felt, cramps Jess frequent,
Lut vumiting continues; evidently sinking fast; at 10 AM., median
basilic opened, aud tube introduced without difficulty; about 10 vz,
of milk thrown up. Pulse in 10 mnutes could be felt, and voice,
which before was scarcely audible. could now be heand; the patient
espressed himself far stronger; and though he was greatly revived by
trausfusion, vet vomiting continued in spite of cverything, and he died
at about 2 .M.

2.—James Conway, adwmitted July 12th, an able-bodied labourer,
Lrought to hospital 1n state of collapse, pulso scarcely perceptible,
eyes sutthen; mouth open, with that peculiar dropping of jaw, tongue
culd as ice.  Saw him a few minutes after he was laid on bed. 1 then
thought the mun woeuld die before the tube could be introduced, and
as hus wife was piteously imploning sumething to be done, I deternuned
to attempt it alone.  Introduced the tube, and transfused about 8 vz,
milk, Went and got brandy, and made his wife give it to him, and
though he remained insensible during the time I was introducing
tube, yet he so far recuvered as tu be able to speak to lis wife, Lut
died about 1 P.M.

This man had no vomiting latterly, though his wmife stated ho had
vomited during night.  Was taken during previous night.

3.—Dutch woman, admitted July 18th, unable tospeak English, came
in state of collapse; pulse absent, tongue cold; eyes sunken, the
fingers wrinkled, and nails blue, having the appearance as if wrinkled
by cold,—evidently dying.  Brandy and water was given. Trans-
fused about 11 . M., rallied u little, but died in afternoon, about 2
P. M.

Such is the brief account of the cholera cases which I
have the hunor tu submit to the Tustitute. In cunclusion, I would
venture to express a hope that the Corporation of the city
will not again permit themselves to be taken by surprise, as we
unquestionably were last summer. The pestilence came on us
suddenly, and cascs poured into the sheds ere the fitting ac-
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contmadation could be provided.  In this way, wards became
vsererow \lc\l, the sich had adither utensils nor proper bcdxling,
nor fuud for their accommodation; and much distress arvse. By
enlarging the Board of 1lealth, and placing it on « better fuot-
ing, much good would result. Why not cmpower the Mem-
bers of the Corporation for cach ward to associate with them-
selves a medical man, resident in their own or in the ncarest
ward, tv act as a heallh committee.  In May let these com-
mittees commence their work, visiting first the worst streets,
and ordering the removal of all nuisances and filth; and, in
case of disease, looking after the sick in their districts. 'Fhere
are many old decaying wouden houses in our Ianes and bye-
streets, which are nut even goud envugh for kenncls; surely
the uwucers of such plices unght to be compelled to remove
them, or, at all events, to cleanse and drain their premises. 7o
is well known that cholera delights in filth and meisture. No
allusion is made to the important question of water supply, as
the proper authoritivs have taken up the matter, it wmay,
therefore, be huped that the detestable liquid yuaffed last year,
and even at this time, will not be much longer supplied to us.
Money ought not to be the sole object when the health of a whole
city 1s concerned, and the guardians of the public health
sught to be entrusted with full powers to act for the good of
those placed under their care.

T trust that these few remarks, utteved in no captious spirit,
but from an carnest desire to prevent a recurrence of perhaps
scenes then unavoidable, will not be misconstrued.

Ohscrvations on the Colouring Matters of Flowers.

BY E. FILHOL.

Wit Frowens.—1f flowers of Viduraum opulus, Ihdadelphus
corviara, Chrysanthemunm culgure, wlite ruses, anda number of uther
flowers, be exposed for a few moments to the action of ammonia, they
acyuire a yellow tinge of greater or less intensity, which remains for
o cunsiderable time.  Flowers of Vburnum gpulus by this treatment
acyuire a yellow colour as fine as that of Cyl sus laburnum. The
matter which thus becomes yellow under the nfluence of alkalies
appears to bhe present in all white flowers, somc uwers contain only
a small quantity of it, but these are rare.

In vanicgated fluwers of which the corolla 18 partially white, these
portions usually acquire a finc yellow tint under the influence of
ammonia. The stamina, the pistils, and in general all the white parts
of flowery, actin the same manuner. The leaves themselves become
yellow when they arcaccidently deprived of chloruphylle. I ascertained
this fact with a plant of Cuataliaria polygonatum, of which the leaves
presented alternate green and white bands.  The latter became bright
yellow from the action of ammonia, exactly like flowers. The tissue
of some fruits also becomes yellow, although less distinetly, under the
influence of alkalies.

The most convenient mude of converting a white flower int» a
yellow one is to intruduce it into a wide-muuthed flagk containing a
little liquid ammonia, and to expose it to the action of the alkaline
vapour. The change then takesplace very rapidly. Whenthe greatest
part of the flower has become yellow, it may be taken out of the flask
and exposcd to the air, when the parts which still remained white will
gradually change until theflower acquires a uniform tint. The flower
may also be dipped into water, alcobol or tether, mixed with a little
ammonia. The latter fluids should be preferred when the flower is
covered with a fatty coating, which would prevent their being mois-
tened by a watery fluid. If a white flower that has been rendered
yellow be dipped into acidulated water, it gradually recovers its white
colour.

These caperiments remined one that when Jdyers wish tu employ the
colour of wond in dyeing, they add a little carbonate of soda to their
vat, which gives considerable brightness to the tint. It iscasy to provo
also that acids, even when very weak, cause the disappearance of the
greater part of the cotour of a decoction of woad. From this it secms
not improbablo that the substance which communicates to white
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flowers the property of Lecuming yellow when in contact with alhalies
may be luteolne.

If' the petals of white roses Le boiled with distilled water, and a
little carbonate of seda and sulphate of copper be added to the decoc-
tion, s is done with the decoction of woud. a hquid is obtained pos-
seseing a bright golden-ycllow colour which may be employed in
dyeing yellow.  This liquid will give a fine yellow tint to linen and
cotton fabrice, and nearly all wlnte flowers will furnish similar results.
I have dyed pieces of linen and cotton with decoctions of white voses,
of the flowers of Spurava filpendula, Philadelphus coronaria andl Galuomn
Mollugo.

The matter to which white flowers are indebted for this property of
acquiring a yellow colour under the influence of alkalies, dissolves
readily int water, still more so in alcolol, but less in auther.  When
the superficial layer of the petals of tlowers which have been
coloured yellow by ammonin is removed, all the cells are seen to be
filled with a yellow fluid, in which no granules me to be perceived.

Dark Rep Frowers.—With boiling water or alcohol, the flowers of
the wild poppy furnish a violet-redsolution. This aequires a fine scar-
let colour by the action of acids, even when very weak.  If ammonia
be peured into the liquid thus acidulated, it becomes of a fine vivlet
colour, without the least mixture of green.  But if. instead of adding
ammonia to the acidulated liquid, it is added directly to the infusion,
this ncquires a dirty greenish-red tint.  When the flowers themselves
are exposed to the uction of ammonin, they acquire a fine violet colar,
like that obtained with the acidulated fluid  The colouring matter of
the poppy therefore differs greatly from the eyanine of M.M. fremy
and Clocez, for alkalies do not give it & green colour.

The flowers of Pelargonium zonale also hecome of a fine violet colour
under the influence of ammonia : their colouring matter behaves like
that of the poppy. The dark red garden verbena gives a violet-red
tint to alcohoi.  The alcoholic solution, treated with ammonia, ac-
quires a vinoug colour with a slight meenish tint.  If the alcoholic
infusion of these flowers be digested with a little dry powdeved hydrate
of alumina, the latter acquires a light yellow colour, and the superna-
tant fluid becomes of a fine red colour under the influence of acids, and
of 2 blue without the least mixture of green by the action of bases.
The verbena consequently contains two distinet matters, of which one
hecomes biue under the intluence of buses, whilst the other becowmes
yellow; it is to the mixture of these two matters that the green colour
of the alcoholic tincture of these flowers is due.

The petals of Ancmone hortensis act like these of the verbena. The
flowers of the red preony become of & pure blue culour undey the influ-
ence of ammonia.  These fluwers are rapidly deprived of colour by
alcolol ; the tincture which they furnish is hut <hghtly coloured, hut
it hecomes of & deep and bright red by the addition of the smallest
traceof acil. The acidulated liguid becumes blue with ammonia, wislst
the non-acidulated alcoholic solution acquires a greenish tint.  The
petals of dark red roses becowe biue when exposed to anunoniacal
vapours, but the colour soon passes to a grecnish-blue.  Alcohol
readily dissolves the colouring matter of roses, but acquires very little
colour. The slightest addition of neid communicates a deep red color
to the alcoholic solution ; ammonia poured into the acidulated liquid
changes it to a greenish blue.

Rose-corovren Frowgnrs,.—These flowers contain amixture of two
Juices, of which oue is colourless in acid liguids, whilst the othier is
red. The former becomes yellow when mixed with alkalies, the
second becomes blue, and the misture of these latter colours produces
agreen tint.  Hence the tints which will be acyuired by red or rose-
colon. 1 flowers, when expused to the activn of ammoniacal vapours,
may be easily indicated beforchand. 1t is clear that the green
colour will approach yellow more and more in proportion to the pale-
ness of the rose, and that it will have a blue tendency in propovtion as
the colour becomes decper.

Burr Frowers.—The preceding statement« regarding red and rose-
coloured flowers applies also to blue flowers.  The green colour pro-
ducel in blue flowers by the action of watery ammoma tends more
and more to yellow in proportion to the paleness of the flower.

Errecrs or THE MINTURE OF THE WIITE AND COLORED JUICES OF
Frowens.—When tlowers of iris, of violets, paonics, of Ceres siliquas-
trumn, &c., are infused in zleohol, one is struck with the weakness of
tnt of the alecoholic solution. cven when the petals are completely
deprived of colour. It appears natural, at first sight, to attribute this
decoloration to the infineace of the alcahol, which may actas a reducing
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agent, hut a cluse examination of the fucts does twt permit us tu rest
satisfied with this eaplanution; and without denying that alcohol may
exercise the intluence atwibuted to it by M M." Frewy and Cloez, 1
think that the following theory, cither wune or combined \u§h
that just referred to, may readily aceount for the civeumstances
question.  In fact, it, instead of treating the ubove-mentioned flowers
with alcohol, they are infused in builing water, the watery solution is
not more deeply coloured than the alcohohie tincture. It would be
necessury therefore to admit thut water itself is » veducing agent,
which 13 by no means probuble,

If into these solutions, whether watery or aleoholic, the smallest
quantity of 2 soluble acid be poured, they instantly acquire a hright
red colour, far deeper in tint than the or.ginal hquid. — The kind of
acil is quite immaterinl, for even sulphurous acid invnediately
brightens the shade, and reproduces the colour which was ouly con-

cealed. The prolonged action of this acnd huwever soon destroys the
colour.  (an 1t be nnagined that the colouring matter would reappear

immediately upon the addition of any acidof it had been reduced ?
aml cxpecially on this hypothesis, can we account for the action of
sulphurous acid 2 I think not. .

In my opinivn, the decoluration is due to the mixture of the juice
contained in the coluurless cells with that ot the coloured cells,  When
aleohol or boiling water acts upon a fluwer, its orgmmization iy
destroyed, the juices contained in its cells become nuxed, and the
colounyg taatter disappeats.  The following esperiment lemds support
to this explanation.

If two equal volumes of n slightly acidulated infusion, cither watery
or aleoholic, of preony flowers be diluted, the one with four times 113
volume of water, the other wizh four timesits volume of an infusion off
white fluwers, it will be scen that the lutter willyetain much less color
than the former.

The white juices conscquently destroy, or rather dissemble the
colouring matter.  The question now arn<es whether these juices act
ay reducing bodies, or whether they simply form colorless combina-
uons. The experiments to which T have reterved above may, 1 think,
serve to answer this question; for if reduction takesplace, sulphurous
seid would not reproduce the colour. 1 consider therefore that the
colouving matter does not experience any reduction, and that it forms
with the elements of the colourless juices or a colourless combization.
In infusions prepared by the action of aleohol or water upon flowers,
onc portion of the colouring matter remains free, whilst the other
cuters into the combination just mentioned. It i= easy to separate the
coloured portion from the colouricss, Ly triturating the liquid with a
little artificial phosphate of lime or udry bydrate of aluminag the
coloured part is the first to fix upon the solid body, whilst that of
which the colour is dissembled reminins fur the most part dissolved. 1f
the liquid be filtered, it passes without coluar. It may then be colored
red by acid, and green or blue by an alhaline solution.—Cumples
Readus, July 24, 1854, p. 191,

On the Discovery of Microscoplc Shells In the Lower Silurian
Rocks.*
BY PROF. EMRENBERG.

(Communicated by Mr. Leonard Horner.)

The minute grains of greensand, wluch are chavacteristic of many
rocks, have a different nature from the green carth often met with in
concretionary masses. The former, fiom the glauconic of the Paris
caleaire grossier to the azvic green sand, near Petersburgh, appears to
consist of green opalescent casts of Polythalamia, composed ot abydro-
silicite of iron.  The erctaceous grecuxands of England coutain unmnis-
takeably, these stuny casts  Iu the calcawe yrossier and nummulite
limestones occur ULeautifully preserved and perfect examples of
Quinqucloculing, Rotalin, Textularia, Grammostoma and Alveolina,
1n the Lower Silurian greensand casts of detached cells of Textnlario
and Nodosarin were found. Drof. Forbes said, that Mr. Sorby had
discovered Foraminifern in the Aymestry limestone; but as some of
the beds with green grains were of freshwater origin, it was almost
fmpossible that all greensand should be derived from this source.
Trof. Sedgwick pointed out instances in which the green colour was
duc to particles of chlonte.—Sir R. 1. Murchison stated, that the
whole groap of Lower Silurianstrata esisted near Petershargh, though
only 1,OUU feet thick. the upper part, representing the Bala hinestone,

¥ British Association.
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was 50 to §0 feet thick: next came a sandy bed, with green grains ;
then brown sandstone, with oboli ; nnd lowest of all, shale, with green
grains and crustaceans, once supposed to be fishes, in which it appeared
that Prof. Ehrenberg had discoverod these Foraminifera,—My. A,

Bryzon said, he had somctimes obtained the silicious shields of Diato-
macese from boulder clay by means of a fine sieve, when other means
had fiiled, because the objects adhered to the minute particles of miea.

CANADIAN INSTITUTE-SESSION 1854-55.

Scventhh Ondinary Mcectinge=eSatundny, February 3dy 1655,

The names of the following candidates for membership were read :—

John Helliwell................. Cerrseseierienieaiens Toronto.
Ldward Berry....vecueee... .. . Quebee.
Henry May ... . Quebee,

The following gcntlcmcn were clectc\l mcmbcxs —

Robcxthll terererenreeeenene s s seeennes Carleton Place.
Robert Gncr ....... cerneiiesoreaaninees ToTODRO.

A paper, communicated b) \l ajor Lacllan of \Iontxcal was rcad by
the Corresponding Secretary, being “ An Accountof an estraordinary
sudden falt in the waters of the Niagara River in March, 1848, caused
by a temporary obstruction of the outlet of Lake Lrie by the ice.”

Professor Hind illustrated the method of manufacturing gun cotton.

Eighth Ordinary Mccting==February 10thy 1835,

The names of the following candicates for mcmbcrship were read:~—
N. Buell... cereerrteneeeesrebessseeaneses TOTONLO.
“ Thompcon - ceveseeveseenses TOTONtO.
The following gcntlcxrcn were clcctcd membcrs —
John Helliwell... ... Toron:o.
Edward Berry... . Quebee
Henry May .. ceeeeneee Queber,
Thomas Henmn" read a papu' o On thc Astcronk "
James Bovell, M.D., communicated ¢ Some observations on micro-
scopic preparations of Chalk from Barbadoes, containing somo infu-
soria.”

Ninth Ordinary Mcctinge=Fcebruary 17thy 1835,
The names of the following candidates for membership were read :~—

C. J. Camphell....coiireiiiiiiiiietvrenisennunaennn. Toronte.
Alex. MDonald,.e.civirieniierentosnieiisanenseess .
Edward Shortis...covveeereeovecreencenreeinnaenee. [

J.o 0. ClarkC ceveenineiee e centincisee e e avaeenaee
Thomas Galt ceociivins vevrniiriienie e e enneee
Dr. Carteruiiriiees crereeantesanresennomeoesvaneenenn

Port Hope.
Toronto.
Nelson,
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Williant MOrris eeveeeneeceeveeernnvesnessnnioeesonnss Perth.
Alex. Morris.. ... Montreal.
James \\:l.son, M D . Perth.
The following gcntlcmcn were clccted memhcrs —
A N Buell . seetes sererese srnsesasananses .o Toronto.
W. Thompson cresrennnes

The following donations were announced :—

From the Hon. J. M. Brodhead of Washington, by A. H. Armour,
Toronto—

Compendium of the United States’ Census, 1850.

Penal Codes in Europe, by I, S. Sandford.

Cruise of the Dolphin, by Lieut. Lee.

Sxploration of the Red River of Louisiana, by Licut. Marcy.

Mexican Claims; Report of the Select Committee.

Lxploration of the Valley of the Amazon, by Licut. Gibbon,

Sickness and Movtality on Emigrant Ships.

Maps to accompany Licut. Lee’s Report.

Do. do. do. Marey’s do.

Do. do. do. Gibbon’s do.

From A. H. Armour, Toronto:—

Railroad to the Pacific, Northern Route; its general character, rela-
tivemerits, &¢. By Edwin F. Johnson, C.1E. With Maps and sections.

From the Hon. Fast India Company :—

Meteorological Observations at the Ion. East Indin Company’s Mag-
netic Obger vatory at Madras, in the years 1846-50.

The thanks of the Institute were ordered to be presented to the
Hon. Mr. Brodhead, Mr. Armour, and the Ion. East India Company.

Professor D. Wilson, LL.D., read a paper *“On some physical ele-
ments of Ethnological classification, and their hearing on the question
of the unity of the human race.”

Tenth Ordinary Mcectinge=February 21thy 1855,

The names of the following candidates for membership were vead :—
D. L. Macpherson .o.eeviiveneneiennninnes . Toronto.
Patrick Macgregor ...
Alexander Grant ...
Alexander Logie. ........
James Dundar Pringle.
T 8. Hultwcievii i eeniene e ee e
The following gentlemen were clected members :—
C. J. Campbellacaecniicoiivvnniiesasarianesersnnes. Toronto,
Alex, MDonald. o vereven e veniininiiiinassenans “
Edward Shortis..........
J. C. Clarke w.vvveanenene
Thomas Galt.
Dr. Carter.......
William \Ioms
Alex. Morris ......
James Wilson, .\I Devevernennn
The following donations were 'mnounccd -
From E. C. Hancock, Toronto—
Britannia Depicta, or Ogilby Improved, by John Owen.
From the Hon. J. H. Brodhead, Washington:—
The Case of the Black Warrior, 1834,
Report of an Expedition down the Zuni and Colerado Rivers, by
Capt. Sitgreaves, C.T.E.
From A. H. Armour, Toronto :—
Montreal and the Ottawa, by T. C. Keefer.
The thanks of the Institute were ovdered to be transmitted to the
above-named gentlemen,
Professo- Hind read a paper ¢ On the North American drift.”

. Hamilton.
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Montreal.

. Port Hope.
.. Toronto.
.... Nclson.
.. Perth.

. Montreal.
. Perth.
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LITERARY AND HISTORICAL SOCIETY OF
QUEBEC.

LITERARY AND STATED MELTING.
Wrosesnay, 3rd Jaxvaey, 18346
Lieut. T. C. Malony, R. A., and T. B. Harvey Esq., were proposed
as associate Members.

ANNUAL GENERAL MEETING.
WEDNEsDAY, 10Ta Jasvagy, 1833,

Report of the Councll of the Literary and Historlcsl Socicty
of Quclbecy for 18514,

Tho Council of the Literary and Histerical Society respectfully
subnut, in accordance with the usual practice, a Report of the
Proccedings of the Society during the year wineh has just closed.
That year has been marked by events ot more than ordinary interest
and importance to the Society. We have on the one hand, serious
losses and misfortunes to deplore, while on the uther, we are consoled
by the progress which, in spite of every obstacle and trial, the Society
has made during the last twelve months

Our last annual meeting was held, as you remember, in the Rooms
which the Socicty had, for many years, been allowed to occupy
in the old Parliament buildings. Within lttle more than a fort-
night from the day of that meeting, the whole of those buildings wero
destroyed by fire.  In that calamitous fire, the Society sustained a
severo loss. Nearly the whole of its well selected an very extensive
Museum of natural history and mineralogy, the fruits of the labor and
expenditarc of many years, embracing a unique collection of American
birds, and specimens of almost all the natural productions of the
country. as well as many antiquarian objects of interest pevished in
the flames.  Through the praiscworthy exertions of sowe of tue mem-
bers of the Society, a large portion of our Literary, and almost the
wlole of our valuableo manuscripts relating to the ear'y history of the
country, were rescuced from destruction.  Dut a serous inroad was,
notwithstanding, made upon owr library shelves, and many valu-
able sets of books have been rendered comparatively uscless by the
loss of one or more volumes from among them. 7The pecuniary loss
which the Socicty sustained on that oceasion has Leen estimated at
about £1400, but many of the most interesting objects which were
destroyed in the Muscum are such as canmot be replaced.

Under these circumstances immediate steps were taken by the
Cuuncil to meet the emergency, and to repair as far as possible the
severe losses of the Society. In the first place rooms were sceured,
fitted up and furnished for the Society’s meetings, and for the tem-
porary reception of the remains of the Library, and the wreck of the
Museum, and an appeal was made ‘v vther In<titutions of a similar
nature with our own for contributions to enable us to commence tho
re-construction of our Museum.

The first meeting of the Society was held in our present rooms, on
the 8th March. When it is borne in mind that the Council, had to
provide, fit up and furnish the rooms, it will, we think, be admitted
that no time was lost in providing the Society with the necessary
accommodaticn. The fitting up and furnishing of the Society’s rooms
involved an outlay of a consulerable sum, as compared with the
resources of the Society, but the Council Jdid not hesitate to assumo
the responsibility of incurring it, and notwithstanding the expenses
thus entailed, and other extraordinary drains upon our finances, wo
have been almost cnabled, from the increase of the number of our
members during the year, to meet our expenditure from our ordinary
resources.

It is with great pleasure we record that during the past year the
Socicty has published two numbers of its Transactions. One of these
is composcd wholly of communications read before the Society many
years back, the publication of which, after they had been placed in
the printer’s hand, had, for various reasons, been delayed.  The other
is made up of communications read before the Society during the last
twelve or fifteen months.

A list of 11 the Papers read during the course of the past year is sub-
joined. The papers are principally upon subjects of a local and
practical character. It is satisfactory to be able to adi that, with
scarcely an exception, an interesting paper, sumetimes more than ong,
was read at each of the literary mcetings. Tlose that have been
selected for publication will be found to contain much valuable iafor-
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mation, The Mecteorolugical Observativns alune will form o most
important addition to ths mass of information which is being collected,
both in Europe and America, on the subject: more especinlly as the
locality of Quebec appears to be peculiarly fuvourable for the exami-
nation of some of the most interesting Metcorological phenomena.

In connection with this maiter, it may bementioned that tho Socic}y
has long been annious to sccure a building for its own use, where its
Muscum and Library might be deposited in saiety, and in such a way
as to be available, as heretofore, to the public generally, and in which
we may be able cventually to establish an Astronomicat and Meteoro-
logical Observatory in conncetior. with auvd under the auspices of tho
Society.

In order to carry out these objects, the Cuuncil applied to the head
of the Government for & grant of a portion of the Ordnance propevty
on the north side of the Government Gardens in this city, sufliciently
large for such a building as they thought necessary. We regret to
say, that this application, although favourably reecived by the head of
the Government here, has been vetused by the Ordnance Department
at home ; the reason assigned that the groumd may be required for
militavy purposes, in the event of the Head Quarters of the Military
Government of the Province being transtenied to this city.

It is much to be regretted, for many reasons, that the prospect of
being possessed of a builling of vur uwn is not likely soon to be real-
ized ; yet we hope that our successurs in vflwe will not be discouraged
by the failure of vur effurts in that respect—but that they will endea-
vour to devise sume cxpedient fur secuning fur the Sucicty a lucal
Labitativn, in the eujoyment of whick they cannot be disturbed.

We have now to call the attention of the Society to an important
step which has been taken by the Couneil ~ince the commencement of
the present Literary Session, with aview to bring the Society moro
prominently than heretofore before the pubhie,  We allude to the pub-
lication of the Monthly Proceedings of the Society in the columins of
the Zanadian Journal of Toronto. It had long been felt to be most
desirable to publish regularly the ordinary proceedings of the Society
at its general and stated, or literary meetings,  The publication of the
Canadwn Journal, under the auspices of that young, but rapidly grow-
ing and most wseful sister Socicty, the ¢ Canadian Institute,” of
Toronto, scemed to the Council to present @ most suitable medium for
the publication of their procecdings. Upon being applied to for that
purpove, the Council of the Institute expressed. in the most liberal
manner, their desire to meet the wishies of the Society, and offered to
allow an account of our Proceedings to appear gratuitously in the
columns of their Journal.  Since the commencement of the present
Sesion our proceedings have accurdingly been published in that
Journal, the first publication being prefaced by a short sketch of the
history and oljects of the Sucicty, furnished by the Council to the
Editor at the request of the latter.  The Council trust that their suc-
cessors will sce the expediency of heeping up the system of publishing
our proceedings un the terms m every way advantageous to the
Society.

It is gratifying to be able to state that the Legislature has consider-
ably augmented the amount of the annual grant to the Society, having
raised it from £50 to £250. It must, howeser, be observed that asan
indemnity for our losses occasioned Ly fire, this sum is altogether
inadequate. We think, however, we should not regard it in that
light; and we have little doubt that if the Society continue to act with
the energy and zeal which has marked the present Session, and, abovo
all, if we evidence our existence to the vuter world by the publication
of useful papers, we shall have lhittle difhiculty in obtaining an equally
liberal, or even a more liberal grant frum the Legislature at its next
Session.

One of the most satisfactory proofs of the progress which the Society
has already made in public estimation, wilt be found in the number of
members who have during the year been adied to its lists. We cannot
now give the precise numuer, but we are sure that they form a very
censiderable portion of the Society; and we believe we may add that
among the recent additions will be found some of our niost zealous and
useful members.

On the whole, it secems to the Council that the review of the cvents
of the past year presents much that is encouraging. It was indeed
ushered in with a heavy disaster, but the effects of that disaster bave
been more than atoned for, by the zeal and energy of the Society; and
at the cud of the year we find our fnances in a flourishing condition,
our numbers rapidly augmenting, our Transactions enriched by two
parts, our communications increased in number and importance, and
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our procecdings, for tho first time for many years, published reguiarly
and in such & shape as to bring the Socicty most fuvorably before the
ublic.

We think, therefore, we have much reason to congratulate the Society
on the manner in which it has struggled through the past year. In
truth thase trials and reverses should not be vegardel as subjects of
unmixed regret, tor doubtless to them is due, i a great degree, the
unusual spirit and energy which has charnctuized the Suciety during
the last twelve months,

“ Duris ut ilex tonsa hipennibus
Nigrae feraci frondis in Algido,
Per damna, per caedes, ab ipso
Ducit opes, animumque fervo.”
% A, MEREDITH. L.1.. B,
Ist Vice President.
Qacbee, January 10, 1855.

OFFICERS PLECTED FOR THHE YEAR 1836
President :
E. A, MEREDITIL L UL B.
Free:Presidents—Q. T, KINGSTON, A. M.; REV, A, W, MOUNTAIN, B. A.; W. D.
CAMPBELL: Ligtr. . G, SAVAGYE, R, E.
Recording Secretarp—HENRY L. STELLE.
Corresponding Seevetarp—A. R. ROCHE.
Council Seeretasp—N. K. BOWLN,
Treasurer—GEO. T. CARY.
Librastan—E, T. FLETCHER.
Curator of fHuscum—ROBT. H. RUSSELL, M.D,
Curator of Apparatus—Liery, I ASHE, RN, F.RAS,
Licut T. C. Malony, R.A., and T. B. Harvey, Esq., were clected Asso-
ciate Members of the Socicty.

LITERARY AND STATED MEETING.
WEDNESDAY, 18TH JANUvARY.
A Paper was read by Lieut. I G. Savage, R E.,, on the History of
Quebec from the Earliest times.
HENRY E. STEELE,
Recording Seeretary.

Address to the Governor=Gencrast.

On Friday, January 19th, the President and Members of the Literary
and Historical Society, waited upon His Bxcellency the Governor
General, at Government House Quebee, and presented the following

ADDRESS.

To Ifis Excellency S Edmund Walker Ilead, Baronet, Governor
General of DBritish North America, and Caplain General and Governor in
Chief 1n and over the Provinces of Cunada, Nova-Scotia, New-Brunsicick
and the Island of Prince Edward, and Vice Admiral of the same, §ec.

Mar 1r Prease Your ExcELLENCY,

We the President, Vice Presidents, and Members of the Literary
and Historical Society of Quebec, desire respectfully to approach your
Excelicney to tender our sincere congratulations on your assumption
of the Government of this important portion of IHer Majesty’s do-
minions.

We cannot but feel that, we, in common with the other inhabitants
of this Province, have much reason to rejoice that Her Majesty should
have selected for the Government of this Colony, one whose recent ad-
niinistration of the Goverament of a neighbouring and sister Colony
has been marked with such distinguished success.

It is however as & Society separated from the strife of politics and
devoted to the peaceful pursuits of History and Literature and to the
advancement of the interests of Art and Science in the Province, that
we conceive we have peculiar reason to hail your Excellency’s eieva-
tion to the high position of Governor of British North America.

Your Excellency’s well known devotion to and high attainments in
the walks of literature and science, afford our Society an earnest that,
while labouring to advance the physical interests of this great and
growing country you will study equally to develope its moral and in-
tellectusl-resources.

ON CHARCOAL AS A DISINFECTANT.

[1855.

By the ealamitious fire which destroyed the Parliament Buildings
in this city, in the month of Februnry last, the Society sustained o
henvy blow in the loss of a large portion of its Library and nearly the
whole of its extensive and weil selected Muscum of Natural History
and Geology.

The cflurts which the socicty is now making, to ve-construct its
Muageam, and to repair the other losses then sustained, will, wo feel
assared, meet with your Excellency’s rympathy and good wishes.

We venture to express the hope that, following the example of you®
Excellency’s predecessors, since the foundation of the Society unde®
the auspices of the Earl of Dalhousie, you will do the Society the
honour of allowing yourself to be named its Patron.

In conclusion we bog to cxpress our best wishes for the health
and happiuess of your Lxcellency, Lady Head, and family.

Quebee, January, 18565,

To which His Excellency was pleased to return the following
REPLY. -
Mr. President and Gentlemen of the Luterary and Historical Society of
Quebec.

I esteem it an honour that you ask me to assume the position of
Patron of your Society. DBut that honour is greatly enhanced by the
flattering terms in which you address me on the present occasion.
You overrate my literary attainments, but you do not overrate my wish
to promote in every way the pursuits of literature and science.  Ac-
cording to my firm conviction it iy of the highest importance that
these peaceful studies should hold their rightful place in the pro-
gress of o great and growing country. That they should mitigate the
constant pressurc of materinl interests, and soften down those harder
tendencies which must abways more or less characterize the outposts of
advaneng civilzation.  All institutions that tend to promote such
objects in Canada are of the highest value, and among them your in-
corporated Socicty maintains a distinguished place. I thank you
much for the congratulations, and your good wishes for the health and
happiness of myself and my family.

The Temperatire of the Cold Days of Februnary 1855, at
Ste Martin'sy Islc Jesusy, Canada Easte

(Communicated by Dr. Smallwood.)
The Thermometer at 10 p.m. on Saturday, 3rd February, stood 9°-0

Falirenheit.  On the

4that 6, am. at —14°8 (or below zero)

2, p.o. —10°-3 do.

10, p.m. —2120:3 do.

6that 6, a.m. —2¢°-1 do.

2, pm. — 5%b do.

10, p.m. —20°-0 do.

Gthat 6, a.m. —32°-6 do.

2, pm. —18°:6 do.

10, p.m. —240:5 do.

7that 6, am. —33°-9 do.

2, pan —_ 602 do.

10, pm. —11°0 do.

! ' 8that 6, am. — §°1 do.
2, pm -4- 5°5 (above zero.)

On Charcoal as a Disinfectant.®

DBy wuB. 3. G. BARPORD,—St. Bartholomew's Ilospital.

Dr. Stenhouse lately called attention to his very ingenious ori-nasal
respirator, which depends on charconl for its efficacy, the action of
which is given in the Journalof the Society of Arts, for February, 1854.
The respirator having been noticed in the Lancet of November 25, I
need only mention it as an instance of the powerful disinfecting power
of charconl, but at once call attention to the plan I have adoptedin the
application of this agent as a disinfectant, bearing in mind the results
of Dr. Stenhouse’s experiments, which prove that charconl not only

FProm the Lancet, Dec. 16.
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absorbs noxious vapours and putrescent odours, but at the same time
oxidizes them, or invther wordg, makes them undergo a slow but sure
combu-tion, which must lave its end in the cunversion of deleterious
gusdes into compounds whoze physical and chywical properties would
admit of an casy separation or removal from their bed of formation,
and which on evolution would not be the least deleterous. I thevefore,
previous to its use, heated the charcoal thoroughly in a covered cruci-
ble with a small hole in its hid, to allow any ¢xulized materinl which it
might contain to escape, taking care not to have the hole sufticiently
large to allow the charcoal to undergo combustion ; when thoroughly
heated it was allowed to covl, o thut on cxposure to the air it should
not oxidize ; in this state it was put into shallow vesscle, and placed
wherever putrescent odours existed, and in a few minutes the whole
of the smell dizappeared; but in o day or two the charcoal lost its
power. I then thoroughly heated it again, with the same precautions
as before, and placed it to perform its duties a second time, which it
did with as much efficacy /s on the first application. Thus, by the
repeated cleansing of the chiarcual every ui every other dany, it dves not
deteriorate, but the same quanlty will cffectually remove noxious
gases for an indefinite period of time.

With Mr. Ilolden’s permission Iwas enabled to give it a most perfect
trial in the dissecting-rooms of St. Bartholomew’s IHospital, which at
this time of the year must nbound in noxions gnses and putrescent
odours.  Thoroughly heating the charcoal, amt planting it in shallow
vegsels about the rooms, it acted <o promply that in ten minutes not
the least diffused smelt could be detected, So quick and effectual was
its action that arrangements are being made for its constant use. It
answers just as well as a purifier of water closets, drains, wards of
hospitals, and sick rovms. As a purifier of hospital wards, both civil
and military, it might be applied with great advantage, saving patients
from the unpleasant smells and eflluvia of’ gangrenous sores, and for
this purpose & wire gauze construction, containing the charcoal, might
made to surround the affccted part at some distance from the dressiug,
thus the patient himself and those in adjacent beds would not be sub-
Jected to the influence of the putrescent odours.  All these the char-
coal would cffectually absorb, doubtless with advantage to the patient
and neighbors also.  Other quantities of charcoal might be placed in
shallow vessels about the wards, and purified every morning, as above
mentioned.  Being at the command of the poor as well as the rich, it
admits of universal use; and, though it may be objected to asa purifier
of the wards of hospitalsand chambers of the sick, under the fallacious
notion that it would emit carbonic acid, and also on undergoing its
daily cleansing would again give off theabsorbed gases, yet this notion
can never enter the minds of those who understand its action, secing
that carbonic acid cannot be generated unless the charcoal is heated
in free contact with the air. This is prevented by having a covered
crucible in which it can be heated to any temperature without under-
going combustion; and the supposition that the absorbed gases are
given off again when the charcoal is heated will be removed by the
tact that they are ail oxidised, and converted into sulphuric, nitric, or
carbonic acid, and water, &c., and the heating of the charcoal is for
the whole and sole purpose of removing these bodies, which exist in so
sinall a quantity that they could not be the least prejudicial, even if
driven off in the centre of an inhabited room; but, of course, they all
pass up the chimney. Thus charcoal is more efficacious than any other
disinfectant when applied as above described, absorbing gases of what-
sogver kind, not requiring the prescnce of any other substance to resist
its action, but without stint or scruple collecting noxious vapours from
every source, not disguising, but condensing and oxidising the most
offensivo gases and poisonous cffluvia, converting them into simple,
inert, stable compounds; it is simple and cconomical, coming within
the reach of the poorest, nnd can safely be placed in the hunds of the
most ignorant, thus combining advantages not possessod by sny other
disinfectant.

Production and Congumption of Yron.

A comparison of the quantitios of iron produced in difforent coun-
tries during the twenty years ending with 1850, shows that the pro-
duction of

Great Britain increased ..o.oociviiviiiiinnecennens « 244 per cent.
United States of America e 171 @
France .cceee. o 141 @
German Customs Union we 60«

AUSLLIB cviersreccnnecrnnnaae

BRIGUm wovvevernneie e e

. 180 &
vveeenne 217 @
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Rushint covieee v scaneaeee 20 per cent.
SWCAPI it reennier s e B Y
and thus the production has increased more eapudly in every country
than in Sweden, with the siugle exception of Russia.
During the year 1850
In the United States of Ameriea the consumption

WAS cietirrnernnenreesseetesninssesssseseennnaan per icad 881bs.
Great Britain ... R 1

8
France ......... vevereasens . “ 36
Hanover and Qldenburg. o 29
German Customs Union. “ 24
Switzerland .. ‘e 18
Sweden ..... i 11}
Austria ... L 11
RUusHia cvvvecrmiieniiniii s sisscessannn e “ 8

Exports of British Iren, including Tawrought Steely but mot
includiag Machinery and Mitlsworke

Ycars
- 50
Where to. 1851. 1852,
Touns. Tons.
Cnlomes" 159,709 141,460
Uhited States, o 464,559 501,158
Other COUNtIes veeevsesseecseeseveneenansennne.] 293,211 393,266
Total Tons...ccoueeeininianinn| 919,479 11,035,884
Harpware axp CrriLery.
£ £
ColONICS. i ievveeceeenrcerinrnensroiscresresos e nns 527,879 704,655
United States...ueeveecraeeceririeearenseeereeenn 1,080,487 968,493
Other Countries cocueeeeeivivenieiiinnee weeeennnn| 1,218,645 1,018,649
Total e e ien veerermrecsrvenenen | 2,827,001 2,691,697
Qaantity «oeerevenennenn. Tons 27,625 25,290
Total Value of Exports...... £ 28,594,961 {Incomplete.

On Some Stercoscopic Phenomona.
BY M. DOVE.

The author was chicfly induced to draw the attention of the Section
to this subject in conzcquence of Sir David Brewster, who he greatly
regretted was not at this meeting, having denied at the Belfast Meeting
the soundness of the explanation winch the author had given of tho
cause of the appearance of those bodies which exhibited the metallic
lustre. This, he considered to avise from the superficial layers of
particles being highly, though still imperfectly, transparent and per-
mitting the inferior layers to be seen through them. This effect we
sce produced when many watch-glnsses are laid in a heap, or when a
plate of trasparent nuca or taic being heated red hot is thus separated
into multitudes of thin layers, each of which, of inconceivable thinness,
is found to be highly transparent, while the entire plate assumes the
Justre of a plate of silver. This cxplanation receives a very striking
confirmation from the stercoscopic phenomena which he now drew
attention to. He then presented to the Section and described a very
simple and portable modification of the stercoscope, consisting of two
lenticular prisms mounted in » frame like a double eye-glass. Upon
examining with this two diagrrms drawn one for the right, the other
for the left eye, with lines sutted to give the idea when viewed together
of a pyramid, cube, cone, or other mathematical solid, but the lines
on one drawn on a white ground, the other on 2 dark or coloured
ground, on viewing them together the solid appeared with the metallic
lustre. The author termed it * Glance.” This, he conceived, demon-
strated his original idea to be correct.

An Earthiquakes
On the morning of the 8th February, 1855, about 7 A.y., the shock
of an earthquake was felt at St.Jobn's, Prederickton, and St. Stepbens,
New Brunswick; at Halifax, Windsor, and Picton, Nova Scotia; and
at Charlottetown, Prince Edward Island. Several shocks have been
felt, from the 1st February to the 19th, in mauy parts of the Unjon
and the British Provinces.
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Hichest registered temperature 49°-0, ata.m. on 7th ) Monthly range:
g 4 p Y g

Luwestregistered temperature —3° 4, ata.n.on 14th § 54° 4.
Mean Maximum Thermonieter.............. 32° 831 Mean daily range:
Mean Minimum Thermometer....... ... 17° 54 15°2

..35°:0, from a.m. of 13th to a.m. of 1.th.
0°-6, from p.m. of Ist, to a.m. of 2nd.
Difference,
31002,
Range,
} G1°-8.

Greatest daily range....
Least daily range ....oooeeee
Warmest day...... . Gth. Mean temperature...... 41°87
Coldest day......... 23rd.  Mean temperature 9°-95
Greatest intensity of Solar Radiation, 54°-0 on p.m. of 3rd
Lowest point of Terrestrial Radiation, —7°-8 on a.m. of 14th
Aurora observed on 1 night: viz, 24th.

Possible to sce Aurora on 8 nights,

Impossible to see Aurora on 23 nights.

Raining on 5 days. Raining 9-8 hours; depth, 0-525 inches.
Snowing on 13 days. Snowing 70-1 hours; depth 23-3 inches.
Mean of Cloudiness, 0-79.

Sum of the Atmospheric Current, in mues, resolved into the four Cardinal

directions.
North. Wost. South. East.
1437-11 2890-78 1200-84 1525-07

Mean direction of the Wind, W 10° N,
Mean velocity of the Wind, 7-67 miles per hour.
Maximum velocity, 31-3 miles per hour, from 9 to 10 a. m. on 2Ist.
Most windy day, the 13th; mean velocity, 18-50 miles per hour.
Least windy day, the 12th; mean velocity, 0:00 o

The carly part of this month was remarkably fine and mild, being
distinguished by very high readings of the Barometer. On the 8th, at
6 a.m., the reading was 30°-552, being the highest on record, and the
mean for that whole day 30°:3942, is also the highest rccorded. A
great depression succeeded, reaching its lowest point between the 21st
and 2204, from waich peried the character of tho weather changed to

per hour.

The monthly range of the Barometer (1 835 inclies) is the greatest
recorded . the temperature on the whole is 1° 6 above the average,
and the fall of rain is 1176 inches less, and that of snow 9-9 inches
more than the mean of 15 years.

Comparative Table for Janunrye
T Tetiperature.” ~ TTiatnT 7 snow.
é e ; : T | Wind.
2 Mean. {ngm oi’s.?\,:l ol);i!?d Range D's. [ Inch.| D's.j Inch. \';I::l‘tly.

b Av'ge. .
1840| 17:0,—7-3 406 —13-8 54-4 4 11-:395,11 | ...
1841, 25 G-}-l'3| 117 — 41 45-8 2 |2-150:14 | ... | 0-36 [ib.
1842 27-9/4-8:G1 458 4~ 1:8] 44:5 5 12:170! 9 [ ... | 0-78 [th,
1843 " 28-7[d-4-9] 544 4- 1-5] 629 6 4'295!12 14-2 | 0-69 |ib.
1844 20-21—4-1| 446 — 7-7 52:3 7 [3-005 11 124-6 | 0-70 {Ib,
18456 . 26-5/-+-2-2¢ §3-0 — 3-4| 464 & [mpf.! 9 {22:7 | 0:70 ib.
1846 26-7|4-2-4} 41-2 4~ 0-3) 40:9 5 [2:335,10 | 6-0 0-65 |ib.
1847, 23-3|—1-0; 42-6 — 2% 44-8 7 2-185! 6| 7-6 | 1-09 {Ib.
1848, 28:7/4-4-4{ 61-6 —12-) 63-5 7 [2:245 8171|582 [Miles
]849i 18-51—5-8] 49-1'—15-2 55:3 4 [1-175:10 1 9-2 | 6 71 Miles
1850, 29-7]+-5-4; 46-3 4+-i10:G; 357 5 [1-250] & [ 62 & 80 [ Miies
1861; 25 6l4+1-2] 43-2~—12-8 560 4 1'275|10 78, 769 Miles
1862i 18 4l—5-9 37-3— 7:0; 44-3 0 [0-000,19 |30-0 | 7-67 [Miles
1853] 23.0—1-3f 10-0 — 66| 475 1 [0-200] 6 | 75 | 6:34 |Miles
1854 | 23-6!—0-7] 456:2 — 4-3] 49-5 7 [1-270/11 § 7-56 | 6-86 |Miles,
1855 2549 +1-6] 48-2 — 4-7] 629 5 |0-525 13 [23-3 7-67 |Miles.

! _' '_. | 0-70 [bs.
M’n. i24-82 4416 —5-01 49-17 4-6i1-7G1 10-4{13-4 « 6-82 (Miles.
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