THE JOURNAL

"

OF EDUCATION. 155

there offered the kind hospitality of Mr. Bartlett during our stay ;
and thirdly, wy there found an almost uninterrupted panoranic
view of the country for upwards of twenty miles, presenting there-
by an opportunity “of witnessing the grand sweep of the moon's
shadow, and the various atmospheric effects which we anticipated
would accompany the celipse.  Nor were we disappointed. .

Our station was on a small table-land at the culminating point
of the Spanish Pyrenees, and of one of the steepest and most ele-
vated rulways in Ewrope. It forswed the watershed of streams
which on the one hand flow into the Atlantie, and at the distance
of a quarter of a mile on the other, find their way into the Ebro
and the Mediterrancan.  Before leaving Bilbao we took the height
of the barometer on the shore of the river Nervion, and again sm-
mediately on our avrival at Gujuli. These observations gave us
on c:tlcufalion 2,200 fecet as our height above mean high water at
Bilbao—a result in very satisfretory accondunce with the railway
levellings.

Our instruments had been conveyed from Bilbao to Gujuli in

the railway ambulance, and onrselves in Mr. Bartlett’s carringe.
Comfortable lodgings were arranged for us at the little village “of
Jzara in the house oceupied by Mr. Rhodes, the very intellizent
and amiable foreman of the works of the railway 3 nothing, in fact,
was wanting to us, that the most liberal hespitality aml thoughtful
care could sugeest,

On Thurslay, the day after our arrival, the workmen of the rail-
wway ereeted for us 2 most convenient abserving hut, about hulf a
mile from the workshops, miling it off with a palisading, lest we
should have ¢ the misfortune to be oppressed with too mnch com-
pany.” The Spanish authoritics also offered us a guard of soldiers,
for the protection of ourselves and our instruments by night and by
day. ‘This we respectfully declined.

So there was our party of four posted in a little hut on the
culminating cdge of the Spanish Pyrences, amidst scenery of
no ordinary wildness and grandenr ; alone, and yet with no im-
rrcsion of solitude. Our days were epent in the hut and its
ittle enclosure, endeavouring, as the weather permitted, to adjust
our instruments ; now and then strolling, as opportunity presented
itself, into the neighbouring villages, and in the evening returning
through 2 forest of ilex and pine, and by the side of leech-ponds,
to our hospitable quarters. A few months before our arrival, but
few Englishmen had ever traversed that wood, or perhaps could
have traversed it alone and in safety 5 but now we wondered at,
and we welcomed as the precursors of civilization, the seream of
the steamewhistle and the sereech of the saw-miil. o us, strangers
as we were in 2 foreign land rarcly visited, many were the stranze
scenes, and steange incidents, and strange ways of nen.  As tothe

the expedition. It was with much ditliculty we conld adjust our
equatorial teleseope to the latitude of owr position, andd at last it
was effected mainly by observations < o sun-pot fitfully visible
through the clouds or the mist.  Throughout Sunday night there
was 2 violont storm of thunder and rain, the usual precursor of
broken weather in those distriets.  On the Monday and Tuesday
following nothing could be done beyond o cunstant register of the
meteorological instruments, for the sky was pesistently covered
with clouds. We amused ourselves, however, with the harometrical
measurement  of the height of the precipice on the very
brink of which our hut was built, and at the end of which the
Altube fall rushed sheer down into the plain below in its comve to
swell the waters of the Ebro. Its l\cig{lt exceeded GUO feet.  An-
tivipating the possible failure of our enterprise, some of onr party
arranged for the purchase of hall’ a sheep, in order that if the
cclipse failed them, they might, through holes bored in the side of
our hut, at feast study the manuners and customs which our neigh-
bours the eagles and vultures olserved at their banquets.

On the evening of the 17th, the day before the eclipse, many of
the engineers and employcs assembled by appointment in our lodg-
ings at Izara. We there detailed to them the prineipal phienomena
to which it was desirable to dircet their attention.  Various selee-
tions from these were deawn up on small picees of paper, each per-
son sclected that which pleased him best, and to that he promised
in the main to devote his attention.  The meteorolosical observa-
tions, which had been earefully conducted at short intervals since
the time of our arrival at Gujuli, were still to be entrusted to the
aceurate and expericnced eyes of Mr. Fasel.  Mr. Wright under-
took to expose for a definite time certain picces of photographic
paper which had been carefully marked and arranged in onler in
the pages of 2 book : the purport of this arrangement being to oh-
tain a formal estimation ot the diminishing amount of light as the
eclipse advanced.  “This anunganent. however, which was pur-
posely put into exceution lalf:an-hour before the commence-
ment. of the celipee, wholly fuled through the imperfiction
of the photogrophic papersupplied to ushy a Landon photographer.
Of course we ought properly to have texted our matesials hefore
leaving England.

Our kind friend, Mr. Bartlett, with a companion, agrecd to ad-
Jjourn to the smnmit of the Undiagan 11ill 2 conieal eminence. abont
halfa mile from our station, rising about 500 fect abave the fevel
of our hut.  From this clevated post he undertook to wateh and
recond the position of such coloured prominences ws might hecome
visible to the unaided cye.  For the accurate performance of this
duty, the author of this paper contrived a sort of rowgh natural mi-
crowneter, which was found to be sngularly effective for the obser-
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maxims of political cconony, they were of course set utterly at § vations in question.  “The observer was directed to erect a pluml-
nought. You would be imprisoned if you bought a ham, or a | line—in plain language, a striny with 2 heavy stone attached to it
cheese, or a joint of mutton, ora pigkin of wine, from the un- | he was then to place his eye in such a position behind it, that the
licensed person. NMore than onee we tried to intercede with the | plumb-line should appear to divide the sun_in front of it _into two
Alealde 3n behalf of a recaleitrant Irishwoman who would not or | balves.  The sun he was mentally to mgand as the face of a clock.

could not understand that, while she herself took care to sell her
commoditics in the dearest of markets, shic was interdicted from
purchasing in the cheapest.  Imprisonment was also threatened to
one of onr young engincers, because on the Sunday after onr arri-
val he permitted Divine Service after a Protestant model to be
wrformed in his house. We were ourselves supposed 1o be in
eagrue with the Evil One, from whom, for a consideration, we had
purchased our knowledge of the cclipse.  But what struck us be-
yond other things was the little respect in which 2 man's self and
the life of aman were held.  “The native workinen, by day, were
as coarely fed as the domestic animals aunonge ourselves, and, by
night, they were packed away very much like herrings in a box < if
they died they were buried with apparently little more ceremony
than the dogs  These were the first jmpressions made upon our
minds by what we witnessed with our cyes and ears; but, on fur-
ther and more quiet reflection, we came to the conclusion that we
Englishmen, not being without our own peculiar sing and short~
comings, were not justified in casting stones at our neighbours ; time
also, paticnee, and civilizativn, would do that for them which they
had donc for oursclves.

Gur instruments consisted of an cxcellent telescope, wth an
aperture of 31 inches, mounted cquatorially, and an altazimuth for
the deternination of our time and our latitude.  The telescope was

provided with the Herschelian contrivance of a plane glass diagonal !

reflector in the eye-picee, already referred to, and by mneans of
which we could observe the sun's disc with the entire aperture of
the telescope, withont the risk of the splitting of the slightly-tinted
eye-shade, through the concentmation iincm of the sclar heat. This

lane glass reflector had a sliding motion in its frame, one half of
1t was covered with a polished silver film, and could be slipped into
usc when the solar light during the cclipse had become sufficiently
feeble.®  The meteorological instruments consisted of a barometer,
several thermometers of various constructions, cspeeially one with
a blackenod bull in veeuo, intended for the estimation of the solar
radiation; and an actinometer, all of th. m being of standand ex-
ccllence. ' We took with us no rain-gmagme, for we at least desired
finc weather; had we taken one, it wouk! have been in almost con-
stant use.

With the exception of Sunday, the 15th, the state of the weather
was such as to fill us with the greatest anxicty for the success of

® See here page 19, and passim, The Bakerian Lectare, by Mr. dela It
fo. Phil. mnt;;gﬁm T 20 T are, by Ar. dela Rae,

Where the plimb-line struck the upper Jimb of the sun he was
mentally to regard as Xir. o'clock : the point appesite to it on the
Tower Jimb he was to regand as vi. o'clock. Whatever phivnomenon
occurred on the edge of the sun, or in the corsna, was to be re-
corded ag having ocenrred at the corresponding hour and minute
tof the imaginary clock face.  This mode of abservation was
! found to be practically very convenient. mad susceptible of con-
{ siderable accuracy. For the want of <ome <uch easy contrivance
determining the vertical point of the sun's upper limb, wany even
modern_ observations of solar spots have been deprived of very
tnuch of their practical value. In onlder to fmpriss upon the ob-
servers the necessity of attendiug to this matter, each paper of
dircctions was headed with the wonds, © MIND YOUR PLUMB-LINE”
and this continued to be an adage among many of vur party for
months aflerwands, and may no doubt be profitably vemembiered
by some of our readers under eircumstances by no means astro-
nomical.

M. Schwartz and Senor Dan A. Fueate were furnished with
slips of paper taken from various parts of the Tvmes newspaper,

ninted in the vardous types eniployed'in that journal, the object
)eing to ascertain in a practical form some measure of the amount
of Jight still existing during the obscuration of the sun.

Mr. Russsll Scott and a friend undertook to obeerve what stars
and planets hecame visible during the eclipee, and for this purpese
they were furnished with Mr. Hind’s valuable starchart. already
l referred to.  These grentlemen were also specially charped with a
| carcful scrutiny of the neighbourhood of the eclipsed sun, in search
of Al Lescarbault's suspected planet Vulean, or any other intm-
Mercurial planet.

Our intelligent friend, Mr. Rhiodes, and an assistant, charged
t themselves with observing the forin and dimensions of the corona,
t and in particular with noting the position of any luminous mdia-
§ tions which might occur, and with this view they were enjoined to

be carcful to “mind their plunl-line,” and the imaginary clock face.

Mr. Bartlett's groom was to i in charge of a pair of spirited
horses, and = dag or two, and undertook to watch the effcets pro-
duced upon them and on other animals during the totality of the
celipse.  The writer reserved the ohservations with the telescope
for himself.  Mr. Fascl undertook to watch the approack and re
cession of the moon's shadow.  Thue, cxch person having sclected
that portion of the work which suited him best, we separated, look-
ing forwand to the morrow with more fear than hope.

1¢ morning of Wednesday the 15th, and the day of the cclipse,




