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for their morning “tub,” and had made
use of It accordingly.

A large proportlon of the meteoro-
loglical instruments at Greenwieh and
other flrst-¢class. observatorles are ar-
ranged to be self-recording. It was
early felt that it was necessary that the
records of the barometer and the ther-
mometer should be A8 nearly as posal-
ble continuoug; and at one time, with-
in the memory of the members of the
atafl still living, It was the duty of the
observer to read a certain set of in-
struments at regular two-hour Inter-
vals druing the whole of the day and
night—a work probably the most mon-
-otonous, trylng and distasteful of any
that the observatory had to show.

The two-hour record was, no doubt,
practically equivalent to a continuous
-one, but it entafled a heavy amount of
labor. Automatic regiaters were there-
fore Introduced whenever they were
avallable. The earliest of these were
mechanical and several still make thelr
records in this manner.

On the roof of the octagon room we
find besldes the two turrets already re-
ferred to, a small wooden cabin, bulilt
on a platferm several feet above the
roof level. This cabin and the north-
western turret contaln the wind regis-
terlng ipstruments. Opening the turret
door we find ourseives in a tiny, room,
which Is nearly filled by a small table.
Upon thls table lles a graduated sheet
of paper In a metal frame and as we
look at it we mee that a clock set up
-¢loge to the table in slowly drawlng the
paper across it. Three littie pencils
rest lightly on the face of the paper at
different polnts. One of these, and us-
ually the most restless, Is conpected
with a epindle which comes down Into
the turret from the roof and which la,
in fact, the spindle of the wlnd vane.
The gearing is 80 contrived that the
motion on a plvot of the vane !s turned

Into motlon on a straight line at right '

angles to the direction to which the
paper I8 drawn by the clock. A aecond
pencil [s connected with the wind prea-
sure anemomeéter, The third penctl In-
dicates the amount of raln that has
fallen since the last setting, the penct:
belng moved by a float in the recefver
of the rain guage.

An objection te all the mechanieal
methods of contlnuous reglstration 1s
that, however careful the gearing be-
‘tween the Instrument itself and the
pencil 1s contrived, however Hghtly the
pencil moves over the paper, vet some
friction enters In and affects the rec-
ord; this Is of no great moment in wind
registration, when we are dealing with
‘80 powerful an agent as the wind, but
4t becomes a serioua matter when the
‘barometer {8 consldered, eince its var-
fations require to be registered with the
greatest minuteness. When photo-
graphy¥, therefore, was invented, mete-
orelogists were very prompt to take ad-
vantage of this new ally. A beam ot
light pasaing over the head of the
<column of mercury in a thermometer
or barometer could ensfly be made to
‘fall upen a drum revolving once In
“twenty-four hours, and ecovered with a
-sheet of photographic paper. In this

cafe, when the sensitive paper is de-,

‘veloped, we find its upper half black-
ened, the lower edge of the blackened
-part showing an Irregular curve as the
‘mercury In the thermometer or bar-
-ometer rose or fell, and admitted less
-or more light through the space above
it

Here we have a perfect means of reg-
istration; the passage of the light ex-
ercises no friaétlon or cheek on the free

motion of the mercury In the tube, or'

on the turning of the eylinder co®ered
by the senaitive paper, while it 13 easy
to obtain a tlme ecale on the regiater
by cutting off the light for an Instant—
say at each hour. In thia way the wet
and dry bulb thermometers in the great
whed. make their registers,

The supply'of material to tha meteor-

ological office is not the only use of the
Oreenwich meteorological obaervatlons.
Two elements of meteorology, the tem-
perature and the pressure of the at-
mosphere, have a very direet bearing
upon astronomical work., And this .n
two ways. An Instrument is senslble
to heat and eold and undergoes changey
of form, size or scale, which, however
nbaolutely minute, become with the in-
icreased dellcacy of modern work, not
merely appreciable, but important. So,
too, with the density of the atmos-
phere; the light from a distant star,
entering our atmosphere, suffers re-
fraction; and, belng thus bent out of
its path, the star appears higher In
the heavens than It really [s. 'The
amount of the bending varies with tne
density of the layers of alr througn
jwhich the light has to pass. The two
great meteorological instruments, the
‘thermometer and the barometer, are
th:llt‘efore astronomical instruments as
well.

VIOTORY IS GREAT.

With the U. B. Troops Before Santi-
ago de Cuba, July 14, 8 p. m., via
| Kingston, Jamaica, July 15, 12:15 p. m.—
[Copyright, 1898, by the Aassgclated
Press. ]—-The reverse to the Spantsh
arms In eastern Cuba is complete. San-
tiago has fallen and with it all the
eastern end of the island.
| General Toral, the Spanish command-
&r, agreed to the genperai terms of the
surrender at a personal interview with
General Shafter this afternoon. at
 which General Miles was present.

The armies have had a8 campalgn of
three weecks of unprecedented hard-
ships for both officers and privates.

The victory of the Americans is
greater than expected at first.

The Spanish troops In the Fourth
corps, the milltary division of Santi-
ago province, from a line drawn north
trom Aseradores, eighteen miles west
{of Santlago, through Los Palmas, Pal-
mas Sorlan, Alcantaza to Bagua de
Tanamo on the north coast and east-
jward to Cape Maysl, are surrendered,
and the territory is abandoned, Be-
1ween 18,000 and 20,000 Spanish prison-
‘¢ra are taken, about 10,000 of wholn are
In Santlago. The remalnder are at
Guantanamo, and others are garrisoned
In the towns of eastern Cuba, All
these troopa are to be embarked and
s¢nt back to Spain under parole.

Gen. Shafter bears his honors mod-
estly, To a eorrespondent of the As-
sociated Press he said: "The enemy
has surréndered all the territory and
troops east of Santlago, The terms
were dictated from Washington. It
has been a hard campaign, one of the
hardest I ever saw. 'The difficulties
to contend with were very great.
Never durlng our elvil war were more
difficult problems solved. The char-
acter of the couniry and the roads
made it seem almost impossible to ad-
vance In the face of the enemy. The
transportation problem was hard, but
all the ditficulties have been success-
fully surmounted. Qur troops have
behaved gallantly. They fought like
heroes, and I am proud to have com-
mand of them. During all the hard-
thips they have suffered they have
shown resolutlon and splrit,. They de-
serve to eonguer.”

""The resistance of the enemy has been
exceedingly stubborn. Gen. Toral has
proved himself a foeman worthy of any
man's steel. The negotlations which
culminated in the surrender of Gen.
Toral have been dragging on for ten
days with the Intermission of Runday
and Monday, when our batterles and
fieet bombarded the enemy’s position.
Throughout these periods of truce Gen.
Toral has shrewdly fallen back when
hard pressed, upon the atatement that

————

1

he was slmply a gubordinate angd pow-
erless to agree to the proposals with.
out the sanction of hls superlora, ex-
cept under penalty of belng court.
martlalted, At the same time he
seemed to Intimate that Dersonally he
thought it useless to hold oyt any
longer. But he and hiz garrisop wWere
soldlers, he said, and could dfe, If peceg.
sary, obeying orders.'"

It was at the personal Interview helg
by Gen. Shafter with Gen. Tora] Yes-
terday that the American general mage
the 8panish commander understand
that temporlzibg must cease anpgd that
before noon today a categoriea) affirma.
tion to his offer must be recelved, op
the bombardment of the ety Wl.JuId
berin in earmest.

In the meantime all our plapg hag
been perfected. The delay hag been
utilized to good advantage. Our Wpes
had been extended unt!l Bantiago wpag
naerly surrounded and our Hght bat-
teries had been 80 posted as to be apre
to do more effective work,

In addition, arrangements hag heen
made to land troops at Cabanag
west of the entrance of the harbor of
SBantiago. The Spanish batteriey op-
posite Morro Castle wWere t0 be hom
barded and stormed, their guns wers
then to be turned upon the clty ang
Gen. Lawton’s diviglon, at  the same
time, was to fall on the enemy’s left
flank under the cover of our artillery
fire. We could then have erfiladeqd their
lines and have driven them into the
city.

Gen. Toral muat have realized that he
was trapped and that to hold oyt 19n.
ger must mean a useless sacrifice of his
men, but he made one Jast effort to
galn more time this morning, Whils
nominally yielding to the termg Gan
Shafter proposed, before & o'clock he
sent a communication to Gen, Bhapter
enclosing a copy of a telegram from
Captain General Blanco, explainin
tha the surrender of sudh an 'mDortE
ant position as Santlago and the aban.
donment of eastern Cuba woylg re-
quire the dlrect sanction of the Madria
government and requiring more time to
be heard from Madrid. At tha sume
time Capt. Gen. Blanco authorizeq Gen.
Toral if it wae agreeable to the Ameri.
can general to appoint commissioners
on each slde to arrange the terms of
capitulation of the forces umdep hia
command, on the condltion of the|r pa
role and transportation to Spajp, &

Headquarters Santiagn, via
July 16.—Adjutant General, Wash-
ington: Sent Yyou several telegrams
yesterday as dld Gen. Miles n regard
to the surrender. Gen. Toral agreed
! yesterday positively to surrender all
the forces under hla command In epgt-
ern Cuba upon a dlst!net understand-
ing that they were to be sent to Spaln
by the United States; this surrender
was authorized by Gen. Blanco apd
that its submission tomorrow wpag
merely formal. The commissioners to
arrange detalls were appointed-—
‘Wheeler, Lawton and Miley on the
part of the Unlted States, Points were
immediately raised by SBpanish com-
missioners. The dlscusslon lasted upti]
10 o'clock Iast night, My commissioners
think the matter will be settled today
and met at 10:30 this morning, There
are about 12,600 troops Iln the city and
about as many more in the surround-
ing dlstriets, 35.000 in all will be trans-
ported. Gen. Miles was preesent and
said the surrender was as absolute and
complete ag possible. It cannot be pos-
"sible that there will be fallure In com-
pleting arrangements. Water famine in
the city Is Imminent. Have supply out;
:this was told Lileut. Mlley by English
commissioner. Wil wire frequently
when negotiations are progressing.

SHAFTER,
Major General, ¢ommanding,

It Blanco would only make a sortie
in person!



