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the royal observatory at greenwich

it iais fair to suppose that but few persons in
this country are igneignorantrant of the existence of
the i f chosewhose name stands at the bead
of cc s somesume during a mst to
lon iuntun ahuanu 1NUl e in greenwich
park may hhiveive bensen its exterior othersothere
again edve r djaj ol01 ilit inin books of voyages or
seen the woiwol s pipuntedanted in elgthe margin otof mapsgnap
as th point froin idich lo10 ruiletrude is reckoned
but veryviry fi w possess adv i P idea dsas to
the n iture of ttoeli operaticoieopeole ratio silsllcalilS9 11 d onoil wi1161 hill
iti of the pa t waiewaichingbinghing tin to severe
labor idili co ii c i g the eexx i various andarid
deddeateli te abs rriolsrtkojstooisuisjs for chichtk hithilhi L h it has long
beetbeen cecelebrelebra or of thi irr bihaih importance
alnn a entil dilmil i cominek ii il point of viviii v

tbthi se pc a ueit e howeverhowekievi ably elisci uiliitiilk 1I1

in the ann i ii for the plesentpresent ycye r ojof
G BD airy lqert the astro enierwenmen royal wl1 I b
while it exexy i s the satis ceoryetory state otor thetho
sciescle likic 4 11i f e ccowainscottallisains also some
gener il nolnot B ib it may c bleibie the great body
efof readers 0 n ehethe more thau iialid
dional calup of s ch11 an

it would ol01 iti t cut of p tehice tolo givepvc bbeforefore
proceeding f itar a brief otof the L IIIilinm
i ig which iss poP tedetttidd oil tbth top of a gravelly
hill infit gree inhonhanh barkon th stes te of the anrin
ciell tower aldildb il by duxDUK 11 in the
reign ofot II11 iv VI commcomm andingindingindin a leninefine rid
impressive vp uv 0oerer the shrouded city
the flowing rietit aliveuneane wivi ii vesvesselsseisseig and the
fertile At essex liit was lilt by orderorber
of chariescharles 11II shoahovhoviliviii withmii ih his levity spensbeensei ems
to he thb e nr aivreiv re of the importimportanceanceankee ot
ecgri i cc tilttiithi gilfilfi sl s oie waswar laid by Flamfiam steed
whovrho h Ad hoh n pointedpd I1 omer royal itin
augi st oltiiiii io10 lelaydelay took place in its
compcompletionletiet I1 on alidi id fifuinii I1 n I1 sebieebleb i lr it ithaalfaLN I1 th accabcaccurateura t e
anstr by the woiswonsWOKS of Flampiam ls

hsbo lisvis is directed to apply himselfhinbin beltbeli
wivi h thetile utai stat cirecare and licencece to th recrei
bifi g tile tb soisot thetile memctonstroasLons of the heavens
and lilt plapia 3 of thetire fixed stars itin oner to
find tleile so tiriiiii anhh deshdish ed idilei gligithudenudeude at sea for
pelf tn g ib16 rt jtof 1 witti ahat

this ii s been doi e may be ihfe red
from the ileoleuev ikk 1 e words otof delambre ho

ii g onoil ihidi lumioui vol inss f absei s by
M blilesk ilelip s luil the conijnteece

ctof the pij 11 stseistiiat cen tui y oLobservesserves ithath it it
by iia giiekieteateritrir i ionionlon the si81silenceslencesfences shoud beb
1it sts rdid tilth t fihsihsibsh 3 only were byedbaredfored
there unit tebe I1liinaiieird rd in it iatridismatrrialsidis nt
to rearre ir almaim hi6 11 entileentire nwnew edifice of cuenimci elnein
asami omy 1

the I1uboho esics lashmet t comprehends two
rpinc i ji dj fR olecileoie thetile observatory the
biliet ibethe tidv eleekew 6 tleile formerfolmer is ci low
obio g0 erecteraci un icediced vestst aiddidat d westwestmam ihMh
four T I1 ancil i diltsdeitsDIitS cd thetile ground flourhour
in N bich th inlin itt ILIin port it s arere

of01 itm neie 41t aliaseslluise abichaich hlisillsliish is ai
itolle slop i g rirn fittedbitted vk iliillh sliding
for colemchiem ce10 iliin ot trai sits is the
arilia t mati dinv i11t eight feet in terlerlength 1

onosk to stol e pi ilis aid interesting filin
havnhaving g been d by the astronomers rorodlroala I1

from thetile ayd asotsolot nalleybailey
lo10 inlri adi ittitt partp irenetmeLt is the magnArmagnificenteritelit

mullimuilmullmuli ircle by tj olgholph toritort which was
on ts stoiestorie pieri r inlit 1812 aiat d it hasbashc s a

tertir ol01 i i i ly evalt telfelteitt et such is thetle cicc
cucurcireci mthlihrb uhlubah u it has beenleenn constructedconsoni ted
that its pcpoipol i i mayway be to theehe
tenth of a SKsaosiccoO d jnin the other rooms die
other ciral P olidildlidrid a variety otof astronomical

ts s wellwll esess a librarylibritryiry conta
alny scarce s books

it Jiss hovhovi si leondbrond oarfir province to at-
tempt a desdesi i ionlon 4 the splendid and cn
pip cadc t d liit 4 1111 it11 lits coicot t and within tilethi
absi i1 atory v bh thh we should scarcely 8 c
credcedoed in itin kigk i g 11 oiewie to the goeldgreid
readerredder lufte e it lo10to saysav thit the
ibis si p t thih of government a d
iais inui terir the ldaida of thetle lords ct the
adamu ity

asliAsi onon r ilit time is rotrc divided like clicailia
alwoinia litoaito11 to ttv 0 ripr ioslos of ttielveelveeive hours bajlut isis
romrou 1 f d rcire 1

1ilyly fromirom ejeeleoje0 ie to twentytu enty four
Nncikvv it isis 4 i1 P I1 the mast important objects inlit
aaefaeI1 irelrehie lf theibe observatorytorytery to find theth tieinetineit e
fmmf this isis seitaseltasi ined at gigreenwich by ac
cirlciri e dete liililriiD n tonteion of tilethe places of aljvanousvenouslousious
starsdrs andcind alirti ir t i ai sit over tievie meridian

fiemfrem these ois ovations he mean solar timeme
is concolli i ud this once known the finding
of the borgi e otof anyavy place is13 comparatively
tsycosy

A knowleki owie1 e of the tr 0 time being of the
torcece ifn keeli ggibeethethe reckonsreckoni y of

a thipchipship on a age the loroiorolora of the adminaadani il y
determineddp a utt ten years siaiice8bceicece on a m us11 a
for niunitnickingking ililii ii dailydally the hour of olleom
ococlociockjck

such iais Vt ft arkill displayeddaplayed in the observa-
tions that tftl s huirhour is now ascertained with
jiehe utmost r I1 y and from the s amit of the

has niii mndeadede kilokknortzn wwohoh the great-
est ii 1jI the time theue plan waswaa first
adopted

everyevery day t Cevee minutes to one the capt
ainsaina of ess a in theibe river within sight of the
observatory may bpbe seen directing their telestries
scopes towards a black ball slowly rising on a
pole fixed on the roof of its northwesternnorth western
ingleangle they then prepare their chronometerschronochromo meters
and keeping their attentionlohion fixed on the ball
wwhich has become stationary at the top of the
poleie they note the instant when it begins to
descendend at that instant it is one and
Ait will be obvious that the mariner has then
the opportunity of knowing whetherwhither hishit chron-
ometer igis fast or slow he manset it to the
true time and by daily observation of the
excepticettic entept of thotb balllall asce bitsita rate of
goinggoiggola

TUthrere is an t iiin tbahr bi ii g appro-
priated to it is the custom
with makers of those instruments to sesend1 d them
to the observatory for correctioncoi or trial
their dalrydairy rate is henthenben oba I1vedived it jd notnoi edd
down for the itsuse of the owners hethe st m e
course is followed with the of
ships lyng in port

visitors to greenwich park mavmay frequentlyfrequentil
see a captain descending the hill with his time-
keeperI1 in a handkerchief under his arm the
presenapresent namber of chron ornit cis on tibilalM ex
cccelss one himidredmidred manyminy of them being froinfrom

ships podpud off andaid thirty in pre-
parationi pa ration for thetile deter mill tion of the longitude
otof valentia in ireland

another very important object in the institu-
tion1 and maintenance of the observatory isis the
observations of the moon and the
I1airnlin vtof the altees of fixed maiwai s necenicene cestary for

instrumental ellars ansing in
tintid SP observations

i inlit thetile early history of the builbullbuildingdin these
were regarded as secondary but they appear
to have been followed up with the greatest
reregularityflarity even when all others were neg-
lectedic acted

the efti itct of hibthishis regularity is most honor-
able to fietiedie ii torfor the existing theories
andalid babl s off lleilelietile moon are evereverywherewhere founded
onoil the at greenwich which is

I1 lookedlocked to asds that from which alone adequate
observations can be expected and it is fair to

i predictpi edict latt hilehiiewhilebile the duties are as efficiently
performed as at present lunar tablestabies will afal
ways be founded on the same authority

to seafaring men lunar tables are oiof little
less tance than true time relying on their
correctness they sail away into the broad

I1 ocean over which the calculations made thou-
sands ol01 miles distant serve as gingerfinger posts

in order to render this branch of th 0bse-re
lations a ld I1 mmoreore eefficienttil clent an additional build

I1 il- isipg is bbungI1 ajl erected in which the moon may be
observedtiserved through her entire passage owing
to the construction of the portion of the builebuild-
ingI1 in at present devoted to this purpose one
halfbalf of her ccourseourse isis veryery Jimperfectly tdiW
and one fourth is quite iottlott

when the new part is completed it is anti-
cipated that the observations on nirourmir satellite
maymaybebe made almost every nighnight at prpresent
flomfrom the causeca se aaboveove alluded to they do not
exceed one hurldbuild re lilill thehe yearear some idea af
the ce necessary onoil the part of the ob
belverbeiver may bele inferred from the fact of his
being iradired to watch from moonrise to an
hour or more after sunrise or from an hour
before sunset to moonsetting

of late in addition to the astronomi-
calca a series oiof magnetic and meteorological

shave been conducted attheat the
atory fortor the observation of the magnetic

I1 dip and some other points which could liotte
carried onoil leri ierer the great magnets or other
disturberdisturbing itn fluenfluentesces a smallsmail outbuilding hablias

i been raisralsed ct wood the greatgreatestestcst care being
taken that no paipar ticie of aloi should be used in

j the cotiscons rutrutionioniun
such is tilethe delicacy and

lilitytyousof E inhofr e ot the in thiethis apart
meritmeritymerits that they are suspended lyby ekensehens ofdf
fibrous silk closed in some instances within
tubes ol01 giss1 ss I1

these alt if s arearc prepared at manchester
expresslyelpi esslyessiy toi the purposepurpostBt the of
sevensemen or eight ullenwhen reeled offinoff in
rearcareadinessdinessdiners forlor shinnshinhspinningnig the slightest twist
bouldw reirelrt i der them unfitui nitfit for um and it is tses
sercialseritberit iallal that they should hebe of thick-
ness

there arearc three magnetometersmagnetometers the magnets
for which weleveinei e made at they are
of polish d steel each avio feet in length oneout
inch and a hlf inin widthedth andind one quarter of an

j inch in thickness inn reading oholt the results
I1 allowance is madetrade for the presence of ironi in
the appai atatus w aich supports them or in other
parts of the loomroom these instruments lithwith

I1 the aldand the wet and irydrytry thermome-
ters are otseivel every twowo hourshouts day and
night except on sundasundays9 the dew point four
times eevelyerycry da the magnetic didipp is observed
on the folfoi lowi andaid afternoon of each of two
daydaysa in eveveryery week on one particular day in
evelyevery month previously determined for the
observatories in various parts of the world
andarid knoknow n as a term day magnetic observeobservaia
eions arearc made at every five minutes on one
day in ech month hourly observations of the
barometer dere madmade observationss withwilh the

an itn sti ament for
radiation or01 talfilH il ir rays are iliiiiilidende de whenv hen cir
cu s oreare favorable andald ex-
traordinary

x
traordinary observations ot any kindhind ivitieitiel
circumstances require them the indications
ofif the selfseif registering instruments are regu
barly preserved or read WEoff the rallirain gaugganggaugesS
siearsir which are cumulative but not sellseil regisreg
bering are read some oiceonceoi ce a day soinesome once I1in
a week

in addition to these instruments there are
an atmospheric electrometer a galvanometer
and an anemometer the last regisregistersLers of it-
self the force direction and duration of windswilds
there areate also self registering thermometers
which are suspended from the side of the
dreadnought0 hospital ship for ascertaining the
temperature of the water of the thames with
the object of assisting the rgene al in
the meteorological report affixed to his weekly
sanitary report

in astronomical science everything depends
on the precision with which the longitude oraoraofaoca
place is determined agas regards anany other fixed
place by the transmission of chronometerschronorono meters
from one point to the other thisthia maybe ascer-
tained an operation of this nature is now inln
progress to determine the difference of longi-
tude between greenwich and puiPulkowa in
russia As it is necessary that the observers
as wellwelt asa the instruments should be inter

changed bf astronomer at the latter
place has come over to make observationss
from this point for which purpose a transit
instrument has been placed at his disposal

the nand 1
7
1 puipul is i ueral y pru tp

three veearsirs in advaadval icesicisCP forthefor the benefitbelbei fhteft 0off lbhosehosp0 s e

uwhoohoho go boiglongiong voy agagosps the list otof tarssturas ttoru r
this work hhasit a first claim in the astrom
observation and it is a rule that each star
shallsh illlii be observedcd at least ttwentyenty times in every
three years

bfBs9 desjes these ihfethre arearc lations of sarss rs i

for itlefifiallid Kloti of tatil se akcaarcta electedd torfor thethoth doo i

cuin mating list otof the altna nac orof those ccu n
pared with comets and others observed in

sulsuisurveyvey the sun moon andarid
planets are observed at very practicable op-
portunityportunity the latter through all hours of the
night except on sunda 9 when the moon
ofonlyily wihmih y starsstaig is pdI1

I1

occupationslations andarid the eclipse AIat i

movements 0off Ju satellites e a
catalogue which for scope aridand detail
the highest credit on those concerned in i a
execution

the apparito iqi i attached to a pole
SU81 feet highhiah foxedfixed in i lie HA i i A wire con

1

necked withnith this is ledltd into oiewie or01 thehe rooms of
the bullbulbalkingbulkinghingkinglaging herewhere pith balis s s3 ended near
a bell areareire attached to it when thehe

is excited by the electric statstate of the at-
mospheremosmosphereherebere the balls become violently agitated
and striking against the bell cause a ringing
which immediately attracts the attention oftit
the attendantattendsritlit

in time a well was sunk inn
this garden feet in depth with steps lead-
ing to the bottom for the purpose of observing
tbthe stars in the daytimedaydaj time but this has longionglonion
since been arched over as the improvements

1

in the construction of telescopes render it un-
necessary

the whole mass of observations both me-
teorologicalte and astronomical is regularly
printedpriti ted a quarto volume of omegomes thousand
pages appearing once in the yyearear most of
tlit se areire distributed amongst the observatories
aailI1 over the world a view to assist the
cause of science aiandd to the great
series of observations undertaken at the ex-
pense of government which have novrov been
carried on for four or five years and are ex-
pected to be brought to a in the
present year
I1 in order to have somecome security that the as-
sistantssi of whom there are i onoil
the establishment are in attendattendancejilceatice to take
their observations at the timetimp appointed a
clock commonly teamed the ins
clock 1 is fixed iiiin the anteroomante room it liashas no
brids but a series of knobs to chichN aich cordscons
are attached on th dial iidlidildplatee which turlturitunsaunsfi
rounroundd this is secured by a deerdoer lithwithsith a lock
and keyhey so that the only external comel nai

cationcatlon is by the cords one of biehblehlich benbeila
pulled by the vwhenhen hebe ie a knob
is displaced the dial plate turnselntin ils round anitanil
thus a complete check is keptke t upuponin the attend
dilceailee of the subordinate officersfinersfin ers

among the extraordinary scientific opera-
tions to which the observatory hash is coicol in butebutt 1

its aid sabwabvae that of metrmelr uLUi g thetile officesa off
the corpetorpe of rovalroyal ahowho were1 ere ip

to trace the Candcanadiandiandlan boundas of01 e
portion of which a straight imein c of a daidal CE

ofaf 70 miles was to connect ttwo0 dc tiled points
the1 he country through which ththisIs lineime was to
pass is described as in its afidiff-
iculties the conception otof ailyany Ewli I1
consists of impervious foreststoresls steep rroalesvines
and swamps A of the inille c vsvv s

a plinplan wc s thedther turfurtoiefoiee t bv
the astronomer royal foul bcd enit a
tion of the dbabsolutesolute latitude aidaldc i d reicece ol01
loggilongitudetude of the two extremities the
eneeente of longitude was determined byb the trai s
fer of chiono meters by a aeryvery s
louteroute from one endenteni to the othelothes eterbiter A ilielilt li

ibe necenecessarybearyseary computations treveleere made aidaldi 1

marks laid ofon foror starting withnith the line fiem
both extremities

one party after cuttingrutting more than 42 miles
through the woods were agree alvily surprised
on theibe brow of a hill at seelseeingit betattoreore thahrn in a1

gap inin the woods on the next linelineolof hillbill vN ilichilith
opened gradually and proved to be the line ott j

titiiee opposite party 0oi1 the lines
titill11 they were abreast of each othelother their dis-

tancetance was found to be feetfoet a difference
aich h arose in an error of only a quarter of a
second of time in the d of longi tilde
therhe mance of thisthia operation0 reflecta thetin
bh hesthestlest lionor oilon the officers engaged trintran
sossits vsN ere observedveilveti and observations made on
those delicacy everything depended when tin
thermometer was lower than 19 degrees below

zeroero andarid when the native assistants though
paid hiahighighlybly deserted on accountacco int of tilethe seve-
rity of thetile weather

THE WONDERFUL powen oroie fuel it is
well known to modernmodem engineers remarks an
english journal that there is virtue in a bush-
el 0off coal properly consumed to raise 7071

of pounds weight a footfont high this iais
acUrallyraily the average effect of an angne work-
ing in hueihuel towan cornwallCormvallvali Englengienglandantiantl let
us pause a moment and consider what this is
equivalent to in matters of practice theile
ascent of mont blanc from the valleyvailey I1

of Cliacilachamounimourd is considered and with justice
as the most toilsome feat that a strong man
can execute in two days the combuscombustioncomb ion of
two pounds of coal would place hunhim on the
summit

4
THE use or OIL in this country children

are perpetually watered 11 as though they
were amphibious animals in the aaseastt indies
children are rarely washed in water but they
are oiled every day A childs head can be
kept much cleaner if oiled than without it

and manyoiny boins11 persona wihwl I1 bclirbicbieli r c cheelcreel
would probablytyllitidt neneverver know thelleilelie last days of
consumptionlonion if heirtheir parents insist on
having theie chest back and limbs anointed with
sapt 0oii uvo or t a satsSHtsa week tbile
11ebrew saf m totb wye considered
oioiloli1 as m re efi s thagthai larear otherothen rem
edv
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