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torfor their morning tub and had made
use of it accordingly

A large proportion of the meteoro-
logical instruments at greenwich and
other first class observatories 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 as nearly as possi-
ble continuous and at one time with-
in the memory of the members of the
staff still living it was the duty of the
observer to read a certain set of in-
strumentsst at regular two hour inter-
vals draing the whole of the day and
nightanight a work probably the most mon-
otonousotonous trying 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 entailed a heavy amount of
labor automatic registers were there-
fore introduced whenever they werywere
available the earliest of these were
mechanical and several still make their
records in this manner

on the roof of the octagon room we
rindfind besides the two turrets already re-
ferred to a small wooden cabin built
on a platform several feet above therootroof level this cabin and the north
western turret contain the wind regis

bering instruments opening the turret
door we find ourselves in a tiny room
which Is nearly filled by a small tableupon this table lies a graduated sheet
of paper in a metal frame and as we
look at it we see that a clock set up
iloseclose to the table is slowly drawing thepaper across it three little pencils

testrest lightly on the face of the paper at
different points one of these and us- i

bally the most restless Is connected
with a spindle which comes down into
the turret from the roof and which is
toin tactfact the sspindleindle1 of the wind vane
the gearing fais so0o contrived that the
motion on a pivot of the vane is turned
into motionmatlon on a straight line at right
angles to the direction to which thepaper tois drawn by the clock A second
pencil Is connected with the wind
sure anemometer the third pencil in
dilates the amount of rain that has
fallen since the last setting the pencil
being moved by a float in the receiver
of time rain guage

an objection to all the mechanical
methods of continuous registration isthatthai however careful the gearingearing be
tween the instrument itselfitself and the
pencilnell Isin contrived however lightly the
pencil moves over the paper yet some
friction enters in and affects the
ord this Is of no great moment in windregistration when we are dealing with
soeo powerful enan agent as the wind butit becomes a serious matter when the
barometer Is considered since its var-
iation require to be registered with thegreatest minuteness when photo-
graphy therefore was invented mete

were very prompt to take ad-vantage of this new ally A beam or
light passing over the head of the
column of mercury in a thermometer
or barometer could easily be made to
fan upon a drum revolving once in

four hours and covered with a
sheet of photographic paper in thiscase when the sensitive paper Is developed weae fad its upper half black-
ened the lower edge of the blackenedpart showing an irregular curve asan the

inermercurycury in the thermometer or bar
odneter rose or fell and admitted less
orr more light through the space aboveit

here we navehave a perfect means of reg-
istration the passage of the light ex-
ercised noim friction or check onan the free
motion of the mercury in the tube or
OB taft taming of the cylinder colcoheredVered
bybw toetm sensitivelVe paper while it Isin easy
to obtain a time scale onOB the registerbybr cutting offof toethe tightlight for anaa instant
MWy at each hewam inift taft ordytheway the wtvot
A dalr thermometerthermo tnta tbabe great
todato I1 their
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office toIs not the only use otof the
greenwich meteorological observationstwo elements of meteorology the tem-
peraturepera ture and the pressure of the at-
mospheremo sphere have a very direct bearing
upon astronomical work and this in
two ways an instrument Is sensible
to heat and cold and undergoes changes
of form size or scale which however
absolutely minute become with the in-
creased delicacy 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 being thus bent out of
its path the star appears higher in
the heavens than it really is theamount of the bending varies with theane
density of the layers of air through
which the light has to pass the two
great meteorological instruments the
thermometer and the barometer are
therefore astronomical instruments ab
well

VICTOR IS18 GREAT

with the U S troops before santi-
ago de cuba july 14 6 p in via
kingston jamaica july 15 1215 p m
L copyright 1898 by the associatedpress the reverse to the spanish
aarms in eastern cuba is complete san-
tiago has fallen and with it all the
eastern end of the island

general toral the spanish command-
er agreed to the general terms of the
surrender at a personal interviewew with
general shattershafter this afternoon at
which general miles was present

the armies have had a campaign of
three weeks 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 military division of santi-
ago province from a line drawn north
irom Ase eighteen miles west
of santiago through loslios palmas pal-
mas alcantaraAlcan taza to saguabagua de
canamo on the north coast and east-
ward to cape caysi are surrendered
and the territory tois abandoned be-
tween and spanish prison-
ers axeare taken about of whom are
in santiago the remainder are at
guantanamo and others are garrisoned
in the towns of eastern cuba all
these troops are to be embarked and
sent back to spain under parole

gen shattershafter bears his honors mod-
estly to a correspondent of the ass-
ociatedsocsociated press he saldsaid the enemy
has surrendered all the territory and
troops east of santiago the terms
were dictated from washington it
has been a hard campaign one of the
hardest I1 ever saw the difficulties
to contend with were very great
never during our civil war were more
difficult problems solved the char-acter of the country and the roads
made it seem almost impossible to ad-
vance in the face of the enemy thetransportation problem was hard but
all the difficulties have been success-
fully surmounted our troops have
behaved gallantly they fought like
heroes and 1I am proud to have com-
mand of them during all the hard
Ebips they have suffered they have
shown resolution and spirit they de-
serve to conquer

the resistance offat the enemy has been
exceedingly stubborn gen toral hashaaproved himself a foeman worthy of any
mans steel the negotiations which
culminated in the surrender of gen
toral have been dragging on torfor ten
days with the intermission of sundayrunday
and monday when our batterbatte tecriles and
fleet bombarded the poofpositiontion

these period of truce oengen
TOV ay fallen back aftenefthard preyed taftW the tatemenit that

he was simply a subordinate and popair
erless to agree to the proposals with-out the sanction of his superiors ex 4capt under penalty of being court 4
martial led at the same time kiehe l
seemed to intimate that personally hw

1

thought it useless to hold out anyan tlonger but he and his garrison weresoldiers he said and could die if fecessary obeying orders
it was at the personal interview heldheia
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by gen shattershafter with gen toral yes veQ
4

berday that the american general madathe spanish commander underunderstandstanthat temporizing must cease and tthat 1

before noon today a categorical affirmsrmtion to his offer must be recereceiveded swthe bombardment of the elcity bottiswobegin in earnest
in the meantime all our plans haabeen perfected the delay haahaai beenbeebutilized to good advantage our 1

had been extended until santiago waswaasurrounded and our lightligh batbateries had been so posted as to be ameahlbibfcto do more effective work
in addition arrangements had bemibeemade to land troops at cabanadaCabanawest of the entrance of the harbor goztA

mL

santiago the spanish batter iea owcosite morro castle were to be
bardedbaided and stormedormedat their guns
then to be turned upon the citcityy asaero 1lgen lawtonslawtonwLaw tons division at thetime was to fall on the eneta Ys leftetelkflank under the cover of our artillartt llfire we could then have enfiladed tthadlinesanea and have driven them into ass
city 1gen toral must have realized that ifbewas trapped and that to hold out teger must mean a useless sacrifice ofoftmen but he made one last effort Again more time this morning w
nominally yielding to the terms colw
shatter proposed before 8
sent a communication to gen aithashaftaenclosing 9a copy of a telegram frocaptain general blanco explainhSitha the surrender of budh an I1ant positpositionloh as santiago and the a
dorment of eastern cuba would silquire the direct sanction of the madgovernment and requiring more almsbe heard from madrid at thetime capt gen blanco authorizedtoral itif it was agreeable to the Aamslcan general to appoint
on each side to arrange the teitermaroeryn
capitulation of the forces under ifal
command on the conconditiondltion 0off ththeirairair ns
role and transportation to spain a

headquarters santiago via pliiijuly 1816 adjutant general waington sent you several teleyesterday as did gen miles in rreato the surrender gen toral sunyesterday positively to surrenderthe forces under his command inern cuba upon a distinct unde
ing that they were to be sent to
by the united states this surreno
was authorized by gen blanco a
that its submission tomorrow xmerely formal the commiss lonenlonerg j

arrange details were ampolappoint
wheeler lawton and miley onpart of the united states points
immediately raised by spanish
missionersners the discussion lasted
10 last night my comcommissiocommis
think the matter will be settled 1

and met at 1030 this morning 1are about troops in the city
about as many more in the
ing districts in all will be triported gen miles was present
said the surrender waswag as absolute
complete as possible it cannot be
sible that there will be failure tubin 4

plating arrangements water femlfaill
the city tois imminent have supaSUB
this was toldtola lieualeutwa miley by07 ins
commissioner bif wire freaanfn
when negotiations are progreso
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major general commar

would only mame ai
in yipersonn


