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He.steit the only clmice wiis tii w'irK out in ad-
vance, and till", lull' the exiict annular diMlaiicoH,

at a tir't meridian, between tlie nioon aud soniu
\\ ell kii>>wn Htars. '•'heHe dIsi.iMces were to be
reduced to what tliev wmild be ii seen at
tile eartirs center, Il id to iie arraiiked for any hour
of ob eivation. Nov m the ui:i;ulitr dlslaiioe be
tivp(>n a star and tl.<) moon in ue.'ncifiiirily the
H. -'i at the saiiio moment of al>sol;ii« time, if

tliiii. istanoe be obnerve 1 at the Ha;ue iimtant
from i -.'o stations not in th< hiiiiio loni;itude. the
only dilTeienco in the obseivatioos will be that
of HO miuiy hours of local time, accordiin to the
.iistduire apart too two statioi-N may be. And
when from sneh ditfereni'oin time, the ditTeronno
in KoacH is worked out in the rati i of 15 def,'' to
au hour the corritct ionuitiMe in obtained.
Charlan till. Second was inforniod in 1(171 that
Hii.di tiibles of lunnr distiiiees. If prepareil in
adviiiice. would be of Lireat value to MiiKhsh soi-
ineii. Ho roferri>d tliM (luestion to a eomiiilssion,
.luliii Flaiustoad was known lo one of the coin-
iiiisMi>iiers, and was c.i.>nsiilted on the subject.
'I'lio Kinn learned, from I'lamstead, n> i<c<jiirate

data for such tables cxisttid, an, 1 that tlie poHi-
tions of available stars for such a imriii'^o wore
nowhere cataloti ^eil with HulUoieiitextn-tiuisstobe
of an.v service. The result was (ireeiiwicli ob-
servatory was foumlod and Flainstoad was ( p-
p, lined AstronoiniC'il Oliserviitor, flndi/'^ his
own in«truments. liiid re<-oiviuK the niuuilicent
salaiy of I'lOO a year, lie aeti'rniiiied wilii wroat
accm-ao' the positions of alxnit thrtat thou.sand
stii r.s, an<. made a largi- number of lunar oiisorva-
tious. In 17'24, live yoi.r.s before Flanistead'H
death, an act of J'arliainent was passed offor-

inf* five tiiousand pouiiils reward for a set of
tables which would j,'iv« lunar distaiiues to
within 15 sec. of arc ; such taldtis to bo testeil
by coiiipariiiH them with actual observation
fer a period of eif^hteeii yaai's and a naif. Mayer,
of (ToitiuKen, workeil oul «set. i,i tables and sent
tliem in ITTIHo be testeil for Lhi,i award, but lUed
soon after at the a«o of b'.l. The N'i"//c i/ .4/-

m«(ittc vas started in I7i)7, Mayers tables beiuf,'

used in it. His wife received i'iU'OO of the award
offoreil. and a like sum was t^'iven to Kulei. whose
essiiv coutaiuiuf,' the solution of the cehibratcd
problem of Tlie Three Hodies had, in J 74«. re-

ceived the prize of the Freuidi Academy. Jluhir's
famous ])robleni was : ^^ivcu their distances, ve-
locities, masses and direcMoii. whiit will bo the
path of one of three bodies around another, when
all niovein aci;ordance witli th(! law of gravita-
tion '.'

The lunar method of t'lndinf^ Joncitudo has
fallen into disuse since the days of chi-onoineters.
Fjr those we are indeOted to .lohn Harrison, a
Vorkshire carpenter, who, 1 fear, would bavo
itterly failed at a urainmar school e\uniination,
but whose int,'enuity in constructiiifj a timepiece
not art'ucted by climate was nevt^rtlieless of UJe>*-

tiniable service to his com: try. As his c1i:)Hhj-

iiieters had the accuracy called tor by the acfof
Parliament wo before referred to, ho leceived
from the English (rovernment in 17(17 £iU,iK)'.).

li'j the British Ndidiad Ahiiiuiac lunar 1U3-
tauoea of severiol of the best available stars and
planets east and west of the moon, may be found
toaisecond of arc. by simple inspection, lor
every tin''d hour of (freenwich time, with a simple
»iietUod of ostimatUjf» the ditt'ereu<;e tor any m-
teiveninc; time. There is also given, for the same
purpose, a list of moon culminating fitars. The
lunar distances are complete from Hnusen's
Jjuuar T'ibles of IK57

; and are published m the
almuuai; more than three years in advance. Tlie
precisiou with which the position ofasiiipat
sea can now bo determined was shown by the
nicking up from tiie bottom of the ocean, of the
liroRt!:! Atlanti ; oabie, no larger in seotiou than a
!- 11 cent piece ; as all +ho buoyshad been washed
11 way, and nothing was loft to the navigator to
'-(uide liiin in what looketl so hopeless a task but
his nautical skill to find the exact bpot-^vhe'-e
the break liad occurred.

fiiinultuneoUHly wit)i tlie advnncemont of lunnr
investigatioUH in this direction nnich progress was
made ill the worI\ of scrutiiii/itig and mapping
out the moon's surfaee \N ithoiit iiistruinental aid,
only a faint indication of tin* more promJiKnt
objects on the lilnoli'.- disk ciii be Keen, 111, ,1 one
is not Hurpiised that sonie of the eiirU seleno-
graphers lliought these wen- but lb" reliected
sens and i-oiltiueiils of the eartl. 1 oilileo s ' por-
spectivi. glass,' niai'.e b.\ him about ituci was the
Orst known inediuiii tlir,>ii(j|i which ,inything
more than ihis'\as sei'H. He published Ills ob-
servii lions flu- next >eiir. TlitM|ilaint title of his
book tells Its own storv, and is worth giviiiu in
full ''riie Sidei'.il Mi'Hs-enger. Mini Miiicing
(.'real, I lid wo"derful sp' •eludes, aiidotferii.g them
to tlie eonsideriition of everyone, but especiiilh of
philosopher- and strononiern, which beeftkhawj,^
observed by Ualileo tialilei, etc., etc., liy^tllio

assistan»:e of 11 |ier.s|iettivf' glass, lately invi'iited
by him. naiiiel>. in the face of tie) inoon, in in-
nuiiierabie ll.ved stars. in the milky way, in nebu-
lous stars, but especiiillv 111 f'Mir |laiicts whi< h
revolve aro iiid ./ui'iter iil ,lit]'eieiil iiitir\iils an.

I

P'Tiods with a wr.iiderfiil celeritv, which hitherto
no! kiMwn t'i anyone, the author his rei ciitly
beep the first one to detect and bii.^ decreed to
call llie ." .Medieeiin Stars." He constructd the
;lrst lunar map, mid 11 a rough w.iy calculated
th(,' height of some of the lunar mountains, to
v.liieh ills method ga\'e toogreiitii height. Jt i'*

thought hisllrst telescope could not have magni-
fied 111me ilniii seven di.imeters, and it is sai,l to be
beyond 'loul't he ne^er used an iiistruniunt
wiiii h niagnilicd nim-e than thirty diameters.
The " Solenographia of .l.ilin Hevel, or Hevel-

ius, appeared in l(vl7. It marked an era in lunar
discovery, llevei was an extraordinarv man.
lie iimde bis own in^.'trllnlents, eiiiiraveil his own
mails and iirinteil his obsei vations with his own
hands. His telescope magnifieil from tliirty to
forty diaiiietors, and frc.ii tiie obsorvatifin.s lie
made with it lie constructed a map, showing
two hundred and ttfty lunar formatlous. For
more than one hundred yinirs Hevel's map i«;

maiuod tlio best map of the moon, riiy chief
lunar foruiatioiis he named after the earthly
formations to which he fancied they bore the
closest resemblance. Six of his name.-! —the lunar
ranges of the .\lps and Apponmnes, and tour pro-
montories-are still retaiiu'd. He discovered the
uiomi's librution in longitude.
Telescopic observation, though with low-

powers, soon made it p ain, from the same fea-
tures being always apiiarent, that the moon ha<V
an axial rotation, and takes the same time to
turn oaco round she takes to complete her cir-

cuit round the earth, and that these two niove-
'".eiits keep aliuobt tlu' samt« half of her sphere
always turned towards the earth. 1 say almost,
because, as Hevel discovered, oV'-n the moon
does not always show exactly the same face.
She appears to gradiiallv swing forward and as
gradually to withdraw, (Ir^t in one direction and
then in the other, portions of t lie side of her
sphere turned fr<nii us. The maximum measure-
ment of this part of h;.'r sphere thus brought to
view is about 7 deg. ~>'.i min. of lunar longitude,
equal to about a forty-fifth of her circuinfeience.
'i'here is a similar change, though to a somewhat
less extent, in iatitud". This apparent shifting
to and fro of the center of the moon's disk is

calletl her libratioii in latitude and longitude,
liibration in longi'..udei'-ses from the time of the
moon's axial rotation being always the same,
V. Jile lior movement of translation in her ellip-
tic orbit varies svith the ciiange of distance from
the earth Thus, as the moon moves faster or
Hlo\*fer in her orbit of tran,slation, her eauablo
axial rotation brings to our view oast and west
of her disk, portions of her sphere not seen
when she is at her mean distance from the
aarth.

liibration in latitude is caused by the inclina-
tion of the planes of the lunar eijnator and orbit
to the plane of the orbit of the earth ; similarly
the inclination of the axis of the earth causes the


